Aviation Week 


December 9, 1963 


& Spate Technology 


Relay 2 Changes 
Designed to Give 
Added Reliability 


NASA/RCA Relay 2 
Communication Satellite 






THE HON E YW ELL 
VISICORDER MEASURES 

STRAIN ! 

ON A ROTATING 
SCRUBBER MILL 

************ 


DATA HANDLING SYSTEMS 

Honeywell 


EXPERIENCE MAKES THE DIFFERENCE IN HOT GAS CONTROL 


Getting spirited circus tunes from a calliope and de- 
signing hot gas controls for aerospace application both 
demand specialized experience you don’t find every- 
where. After all-controlling hot gases is just another 
facet of fluid power— the basic business of Vickers for 
over 40 years. Today's capability goes substantially 
beyond basic on-off controls and includes actuation . 
porting and controlling volume of flow. 

System designers will find that Vickers engineers 
can demonstrate sound component design based on 
successful development of hot gas controls already 
proved on Navy, Air Force and NASA applications. 
This experience is backed by the necessary test facilities 
for valve development and acceptance. Also, extensive 
solid and liquid propellants background provides the 
combination so essential for a successful system 
development program. 





has 



During the past four years this computer 
successfully guided 133 consecutive missiles 
and satellites and has yet to be charged 
with a single countdown hold. 


Quick! What company makes it? 


If you know electronic data processing, 
you know the answer: Univac. 

The Univac system referred to is called 
“Athena '.’’It was the first completely tran- 
sistorized computer ever delivered -back in 
May 1957. And it has performed reliably 
ever since. In fact, no comparable device in 
our nation’s space and missile projects can 
come close to equalling its performance 
record : reliability of Athena is 3500 hours 
between failures, nearly a half year of con- 
tinuous operation. 

Univac’s Athena has inserted Echo, 
Explorer, Tiros, OSO, Agena, Telstar, Relay 
and Syncom satellites into orbit from both 
Cape Canaveral and Vandenberg Air Force 
Base. Today there are Univac ground guid- 


ance systems at all Titan I missile sites. A 
special Air Force plaque honors Univac for 
"outstanding efforts and significant contri- 
bution to the Titan ICBM Program.” 

Unusual? Uncommon? Not if you know 
Univac. 

From the yesterday of Eniac and 
Binac, to the fluid mechanics, microelec- 
tronics and thin-film magnetic memories of 
today, Univac has made most of the indus- 
try’s major technical advances. Univac 
offers a quick response to every demand . . . 
outstanding scientific and engineering talent 
. . . total systems programming and manage- 
ment capability. Can this demonstrated com- 
petence work for you ? Quick . . . call Univac ! 

UNIVAC DIVISION OF SPESRV RAND CORPORATION 
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human error before data transmission 


And before the error is compounded 
n your central production records. 
Friden Collectadata 30 does more 
than any other data collection sys- 
to reduce human error to the 
minimum. 

Collectadata checks to be sure that: 

1 . Variable entry dials are properly 
set for the data transaction desired; 

2. Punched transaction cards are 
inserted correctly; 

3. The punched card used is coded 
for the type of transaction set into 
the entry dials. 

If any of these checks is not satis- 
fied. Collectadata refuses to transmit 
the data. What's more, it talks back 


to the erring worker, pinpointing the 
mistake with a buzzer and a red light. 
Collectadata can record attendance, 
too. The Badge Reader, with buffer 
storage, handles changing shifts 
almost as fast as employes can file 
by the unit. Attendance data can be 
stored until the central receiving unit 
is ready to accept it. 

Friden Collectadata 30: the data 
collection system with the most 
complete operator and in-machine 
checks of any system made. For 
complete details, call your local 
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Co-op Computers? 


As computers become more common in large organizations, the 
question arises as to whether one large computer or a number of 
smaller ones should be obtained. For many applications, it is 
desirable to make the computer itself accessible to the individual 
user, engineer, or manager. Normally, economy of operations 
dictates that the large computers are used in a centralized facility 
where they are unavailable to the potential user. Thus, many 
organizations are forced into procuring several small computers 

arranged that several individual users may have simultaneous 
access to the computer. Substantial man-hours can be saved by 
on-line checking of new computer programs, and certain func- 
tions become feasible when users are in direct communication 

within the Command Systems Department, and a large computer. 


the AN/FSQ-32, is currently in operation in a time-sharing mode 
at SDC. The technology of time sharing is but one of many 
aspects of tomorrow's information systems now under scrutiny 
by SDC scientists and engineers. This broadening spectrum of 
systems technology will create a wide range of unusually attrac- 
tive positions at SDC. Human factors scientists, operations 
research scientists, systems-oriented engineers, and computer pro- 
grammers interested in joining a rapidly expanding technology 
are invited to write Mr. A. M. Granville, SDC, 2432 Colorado 
Ave., Santa Monica, California. Positions 
are open at SDCfacilitiesin Santa Monica; 

Washington, D.C.; Lexington, Massachu- 
setts; and Dayton Ohio.'An equal oppor- 

System Development Corporation 
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nautics and Astronautics; Institute for 
Mathematical Statistics; U. S. Naval Post 
Craduate School. 

Ian. 27-30— 20th Annual Technical Confer- 
ence, Society of Plastics Ei 
fonte-Haddon Hall Hotels, 

Jan. 27-30— Applications Forum on Antenna 
Research, University of Illinois' Midwest 
Electronics Researcli Center. Urbana, 111. 

Jan. 29-31 — 44th Annual Meeting, American 
Meteorological Society. University of 
California, Los Angeles. Calif. 

Jan. 29-31-Solid Propellant Rocket Con- 
ference, American Institute of Aeronau- 
tics and Astronautics. Palo Alto, Calif, 

Feb. 3*7— Fifth Annual Lectures in Aero- 
space Medicine, USAF School of Aero- 
space Medicine, Brooks AFB, Tex. 

Feb. 5-7— Fifth Winter Convention on Mil- 
itary Electronics. Institute of Electrical 
and Electronics Engineers, Ambassador 

;eles, Calif. 

Icn Gate Met; 
ence. American Society for Metals. Fair- 
mont Hotel, San Francisco, Calif. 

Feb. 19-21— International Solid-State Cir- 
cuits Conference, Institute of Electrical 
and Electronics Engineers, Sheraton Ho- 
tel and University of Pennsylvania. Phila- 
delphia. Pa. 

Mar. 2-6— Fifth Conference on Applied 
' ' s of 


of Solids, San Francisco, Calif. Sponsors: 
National Bureau of Standards; National 
Aeronautics and Space Administration; 
USAF Aeronautical Systems Dis*.; Univer- 
sity of California at Berkeley. 


Mar. 23-26— International Convention, In- 
stitute of Electrical and Electronics Engi- 
neers, Coliseum and New York Hilton, 
New York, N. Y. 

Mar. 25-27— Aerospace Bearing Conference 
(unclassified). El Tropicano Motor Hotel, 
San Antonio, Tex. Sponsors: USAF; 
Southwest Research Institute. 

Apr. 1-2— Fifth Symposium on Engineering 
Aspects of Magnetohydrodynamics, Insh- 
*”»e of Electrical and Electronics Engi- 
Tccn- 


Apr. 


Massachusetts Institute o 
nology, Cambridge, Mass. 

>r. 1-3— Fifth Annual Structures and Mate 
rials Conference, American Institute o 
Aeronautics and Astronautics, Rivier 
Hotel, Palm Springs, Calif, 
pr. 6-8— International Conference on Non 


Electrical and „ 

Shoreliam Hotel, Washington, D. C. 

Apr. 13-16 — ' Third International Flight Test 
Instrumentation Symposium, College of 
Aeronautics, Cranfield. England. 

Apr. 19-25— International Conference & Ex- 



Snap-acting thermal switches: 

Five grams that work like a ton 

Wherever you look, you'll find thermal switches, reacting 
to temperature changes and controlling electrical power. 
Common switches ... in your car, refrigerator, and home 
heating system. Sophisticated switches . . . like United Con- 
trol's 500-series snap-acting thermal switches for industry, 
aircraft, missiles and space. 

Small, light and highly reliable, the 500-series offers you 
instant response, minimum set-point drift, and more than 

100.000 operating cycles at 5 amps resistive. Rugged? You 
can't faze this switch with a 60 g shock, temperature am- 
bients from - 65° to 600° F., or vibration of 50g's to 

2.000 cps. 

If you must control temperature in liquids, solids or 
gases, put these five grams on your payroll. Write for more 
information and your ordering code. United Control Cor- 
poration, Overlake Industrial Park, Redmond, Washington 
98052. Phone 206-885-3711 or TWX 206-999-1874. 
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Free world’s most advanced shipboard instrumentation tracking radar. 


Now aboard US AF Advanced Range Instrumentation 
Ships (ARIS), SINTRAK— Sperry Instrumentation 
Tracker— radars are the most advanced, precision 
C-Band shipboard tracking radars available today. 

□ 30 joule transmitter (l megawatt, 30 microseconds) 
. . . IRIG beacon codes . . . 30-foot Cassegrainian an- 

□ Dual polarization . . . monopulse . . . rigid shipboard 
mount. ..liquid nitrogen cooled parametric amplifiers. 

□ Simultaneous beacon and skin tracking... multiple 
target tracking. 


s angular tracking 


□ Computer-aided tracking . . . pulse compression . . . 
digital ranger (32,000 nm unambiguous range). 

□ Independent tracking and stabilization loops . . . 
opposed electric drive motors. 

□ Group redundancy... 0.1 mil rm 
accuracy. .. 50-foot range track- 
ing accuracy. 

□ For information, contact Mar- 
keting Manager, RADIATION 
DIVISION, Sperry Gyroscope 
Company, Great Neck, N. Y. 
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Ramada Inn. Cocoa Beach. Fla. Sponsor: 
Canaveral Council of Technical Societies. 

Apr. 21-23-Spring Joint Computer Confer- 
ence. American Federation of Information 
Processing Societies. Sheraton-Park Hotel. 
Washington. D.C. 

Apr. 22-24— Southwestern Conference & 
Electronic Show, Institute of Electrical 
and Electronics Engineers. Dallas Me- 
morial Auditorium, Dallas, Tex. 

Apr. 24-May 3—1964 German Air Show, 
Hanover Airport, Hanover, West Ger- 

Apr. 27-30— Air Transport and Space Meet- 
ing and Production Forum, Commodore 
Hotel. New York, N.Y, Sponsors: Society 
of Automotive Engineers; American So- 
cietv of Mechanical Engineers. 

Apr. 29-May 2-National Aeronautics and 
Space Administration's Annual Conference 
on the Peaceful Uses of Space. Boston. 

May 4-6— 10 th National Aerospace Instru- 
mentation Symposium. Instrument Soci- 
ety of America, Biltmore Hotel, New 
York, N.Y. 

May 4-6— Aerospace Propulsion Meeting, 
American Institute of Aeronautics and 
Astronautics, Cleveland, Ohio. 

May 4-7— American Astronautical Society's 
10th Annual Meeting, "Technical Prog- 
ress on Lunar Flight Programs," New 
York Hilton Hotel, New York. N. Y. 

May 5-6-Fifth National Symposium on Hu- 
man Factors in Electronics. Institute of 
Electrical and Electronics Engineers, San 
Diego. Calif. 

May 11-13— 16th Annual National Aero- 
space Electronics Conference (NAECON), 
Institute of Electrical and Electronics 
Engineers. Biltmore Hotel, Dayton, Ohio. 

May 11-14— 35th Annual Scientific Meeting. 
Aerospace Medical Assn.. Americana Ho- 
tel. Miami Beach, Fla. 

May 13-15— 20th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel. Washington, D. C. 

May 18-21— 23rd Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton-Dallas Hotel, Dallas. 

May 19-21— International Symposium on 
Microwave Theory and Techniques, Insti- 
tute of Electrical and Electronics Engi- 
neers, Idlewild Airport, N. Y. 

May 25-27— General Aviation Design & Op- 


s Mcel 


n Insl 


e of 


id Astronautics, \ 

May 26-28— Second International Forum for 
Air Cargo, Sheraton-Mt. Royal Hotel, 
Montreal, Canada. Sponsors:^ Society of 

nadian Aeronautics & Space Institute. 
May 31-June 7-Intemational Air Show & 
International Airport Equipment Exhibi- 
tion, Casellc Airport, Turin, Italy. 

June 2-4— National Telemetering Confcr- 

and Astronautics /Institute of Electrical 
and Electronics Engineers/Instrument 
Society of America, Biltmore Hotel. 
Los Angeles, Calif. 

June 2-4-National Symposium on Global 
Communication (GLOBECOM VI), In- 
stitute of Electrical and Electronics Engi 
neers. University of Pennsylvania and 
Sheraton Hotel, Philadelphia, Pa. 



Keeps missiles from going off half-cocked 

You’ll never have to scrub a firing because of this safe/arm device — 
it's too simple to cause you any trouble! No wires, no power supply, no 
connectors, no cocked springs, and best of all, no susceptibility to RFI. 
You can kick it, cook it, magnetize it, and irradiate it, and it still won't do a 
thing until it's ready,- when it is ready, the system is "go.” 

The Model 1029 safe/arm unit functions only from the acceleration pro- 
file of the bird which carries it, both arming and firing from inertial forces. 
It can be programmed to fire within a half a "g” of a selected value, and 
within 0.050 seconds of a required functioning time. It will initiate a per- 
cussion cartridge for ignition, stage separation, or destruct functions, or 
it may be used to operate a switch. 

You need provide only about 3 cubic inches of space in the vehicle for the 
Model 1029, and allow for less than 
a pound of weight. And because it’s 
all-mechanical, you won't have any 
problems with wires or insulation. 
May we give you some more of the 
details? Send us a note today. 

PELMEC 

Typical operating parameters: Arming period ai,lil0r Inc. IBEgSI 

2 seconds at 15 g acceleration; firing on 1013 Commercial Street I 1 
reaching -2.5 g, ±0.5 g. San Carlos, California ^31 
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mSF to order Boeing 707-373C fan jets 

World Airways, complying with the requirements of its MATS contract, was 
the first to order Boeing 707-373C convertible fan jets, in April, 1962 

/32S@?/ passenger non-stop flight. California to Tokyo 

In August, 1963, World Airways flew non-stop from California to Japan with 
165 passengers and a crew of 11; with an average speed of 550 miles per hour 

to lift 90,000 pounds (45 tons) on a flight 

On November 6, 1963, a World Airways fan jet departed California to Southeast Asia 
with a payload of 90,148 pounds, the largest load ever lifted by a commercial aircraft 



World Airways, the nation's charter specialists, offer immediate capability to serve the 
Department of Defense, Military Air Transport Service, major industrial shippers. Commercial 
passenger or cargo charters-anywhere, any time. 

Mr. Traffic Manager: Let us show you how we can move your cargo for 9C/ton mile, give 
you same-day service to any of the 50 states. 

WORLD AIRWAYS, inc. 

Oakland International Airport, Oakland, California (415) LOckhaven 2-8000 
1725 K Street, N.W., Washington 6, D.C., (202) 965-1383 


The nation's largest supplemental air carrier 


THE 

DEFENSE 
DEPARTMENT 
AND 
PRIMES 
ARE 
USING 

MORE TRW-130 
(AN/UYK-1) 
COMPUTERS 
THAN 

ANY OTHERl 
MIL SPEC 
GENERAL 
PURPOSE 
COMPUTER 

COMPUTER DIVISION 

THOMPSON RAMO WOOLDRIDGE INC. 
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LETTHE ARGOSY 
TAKE THE STRAIN 

r. : j )TJCji , '-- J 


YOU TAKE THE PROFIT 

The Argosy provides the vital link between internationaUoute^nd 
. r .!^'?l al K ne ' WO,ks - Wi ."?. its abili, y <0 accommodate the 108- pallet, 
utnised by the major airlines, the Argosy is the ideal feeder aircraft. 

SirJultlne^fdouble-end loadin' a T n r “ ck n ' bed . hei 9 ht freight floor, 
doors. Straight-through unobstructed fuselage. Prop jet-spee? and 
economy. Full pressurization. Long fatigue-free life. Hawker Siddeley 
worldwide after-sales service. ’ 

HAWKER SIDDELEY AVIATION 


II 


THE TRW-130 
(AIM/UYK-1) 

IS THE 
MOST 

SUCCESSFUL 
MEDIUM SIZE 
MILITARY 
COMPUTER 
MEASURED BY 
RELIABILITY 
AND COST 
EFFECTIVENESS 
AS WELL 
AS SALES. 


TRW, 


COMPUTER DIVISION 


THOMPSON RAMO WOOLDRIDGE INC. 



Despite the tremendous speed and raven- 
ous appetite of today's most advanced 
computers, scientists at Lockheed Mis- 
siles & Space Company's Computer Re- 
search Laboratories feel that there is room 
for a great deal of improvement. They have 
dedicated themselves to the discovery and 
development of ways to increase the speed 
and reliability of computers while simpli- 
fying their operation. 

Though today's computer circuits are 
capable of operating at speeds measured 
in tens of nanoseconds, the useful com- 
putation rate is far slower. One of the 
roadblocks hindering speed is the need 
for the computer to wait for the carryovers 
from one column of figures to catch up 
with the main calculation. A possible an- 


swerto this problem is modular arithmetic, 
which avoids carryover. Based on the an- 
cient Chinese Remainder Theorem, this 
concept is being re-examined at Lockheed 
for potential computer applications. 

Lockheed's Computer Research Labo- 
ratories are studying a very broad group of 
related computer research areas, and the 
company can boast that an unusual num- 
ber of its specialists are at the very fore- 
front of their specific fields. 

Among the major areas of research 
being undertaken at this time are basic 
physical phenomena, such as phonons; 
quantum mechanics; switching theory; 
residue arithmetic (number system re- 
search); threshold logic and pattern 
recognition and logic design techniques. 


LOOK AT LOCKHEED... AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstandingadvantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-48D, P.O.Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS & ENGINEERS: In addition 
to positions relating to computer research, 
such as logical design specialists and 
mathematicians, other importantopenings 
exist for specialists in ; T rajectory analysis 
• Inertial guidance • Electromagnetics • 
Orbit thermodynamics • Gas dynamics • 
Chemical & nuclear propulsion • Systems 
engineering • Electronic engineering • 
Communications & optics research 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California . Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN DIGITAL TECHNIQUES: 

Basic research toward simpler, faster, more reliable computers 


K/T UX 

i m i 
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ANNOUNCES III 
THE TRW-133III 

1. A general purpose computer 
three times faster (2 microseconds) 
than the TRW-130. . . 
at less than twice the cost. 

2. 8K or 16K internal memory 

3. Software library in being 

4. High speed I/O channel (7.5 megabit) 

5. Peripheral gear in being 

6. Mil spec design throughout 
For full technical information 
on the TRW-133 (or TRW-130) 
contact our nearest representative 
in Atlanta, Boston, Chicago, Cleveland, Houston 
Huntsville, Los Angeles, New York City, 

Rome, N. Y. and Washington, D. C. 
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Il makes capacitors for our multiplex and microwave systems. 

We make our own because the frequency selective filters in 
which the capacitors are used are required by our own stand- 
ards to do duty for 20 to 30 years, without breakdown or any 
measurable departure from their original values. 

This is a tall order for a manufacturer of quality communi- 
cations equipment, but is essential in video, voice and data 
transmission systems where a slight change in a filter can dras- 
tically degrade the frequency response of a long distance circuit. 

In making the capacitors, the machine winds alternate layers 
of polystyrene and metal films until the precise capacitance is 


reached. The operation is performed in a dust-free room, under 
rigid temperature and humidity control. The capacitors are 
then sealed into moistureproof capsules. 

Finally, no capacitor ever becomes a part of a Lenkurt filter 
without first being subjected to several severe voltage break- 

By "rolling our own" precision capacitors, you are assured 
of engineering excellence in Lenkurt multiplex and microwave 
equipment. It's one more reason why it pays to talk to Lenkurt 
first when you're planning a video, voice or data transmission 
system. Lenkurt Electric Co., Inc., San Carlos, California. 


LENKURT ELECTR/C 

GENERAL TELEPHONE & ELECTRONICS 





•SPACE VEHICLES 


SIMMONDS SYSTEMS MEASURE. ..CONTROL. ..DISPLAY 


Simmonds electronic measurement systems are currently si 
sile, space vehicle, helicopter and ground support applicatio 
are used by most of the major airframe manufacturers in t 
information about cryogenics, oxidizers, hydro-carbons and 
been demonstrating our ability to meet the most stringent cu 
get and on schedule for all phases of major programs. May 



SIMMONDS 

PRECISION PRODUCTS, INC. 


TARRYTOH 

DAYTON, OHI 
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BFG brakes help T-38 bring home safety record 


Despite its use as a trainer, the Northrop T-38 had the lowest major accident rate of 
any supersonic aircraft in the U.S.A.F. last year. It was the first supersonic plane to 
complete a full flight test program and enter operational service without a single 
flying accident. 

In the very high number of takeoffs and landings performed by T-38’s, reliance is 
placed on B.F.Goodrich brakes. The disk brake system is comparatively unsophisti- 
cated and is highly reliable. 

In many of today’s high performance aircraft, BFG brakes are proving their 
capacity for fast, dependable, chatter-free stops. They deliver high torque without 
fade, and retain slow, even lining wear. 

For the best in aircraft brake performance and brake design experience, choose 
B.F.Goodrich. For information, contact B.F.Goodrich Aerospace and Defense Prod- 
ucts, a division of The B.F.Goodrich Company, Department AW-12, Troy, Ohio. 



EDITORIAL 


Centaur's Success 


A significant milestone in the development of space 
technology was passed on Nov. 27 with the successful 
orbital flight test of the Centaur liquid hydrogen-pow- 
ered space vehicle. The significance of the first success- 
ful Centaur flight for the future of space exploration lies 
in two broad areas: 

• Technology. The second great propulsive step beyond 
the liquid oxygen and kerosene technology that began 
the space age depends on the use of liquid hydrogen 
fuel in the upper stages of space vehicles that can 
reach the moon and probe the planets. The technical 
feasibility of using liquid hydrogen as propellant for a 
space vehicle was amply demonstrated by the perfect 
performance of Centaur’s two RL10A-3 rocket engines 
through a 380-sec. burning period. Solutions to the 
cryogenic problems that once seemed to make liquid 
hydrogen an impractical fuel have been proved on this 
Centaur flight. Although there is still much work to be 
done to achieve the routine reliability for hydrogen-pow- 
ered vehicles that manned space flight requires in the 
upper stages of Saturn, it is evident that this fuel is well 
launched on the road toward technical success. 

• Management. The Centaur success also taught signifi- 
cant lessons in the management of development pro- 
grams probing new technical frontiers. Persistence in 
hewing to goals despite some agonizing fluctuations in 
management policies and priorities paid off for Centaur 
and liquid hydrogen technology. Fainter hearts 
might have canceled the program under this stress. 
It also demonstrated how proper management and urgent 
priorities can reduce apparently insurmountable barriers 
to solvable problems. 

Centaur's Key Men 

It has been a long and rough road from the original 
upper stage studies by General Dynamics/ Astronautics 
in 1956-57 to the orbiting Centaur of 1963. As in any 
effort that produces significant technical progress, its 
success was dependent on the fiber of the men who par- 
ticipated in the program, from the early ideas conceived 
by Krafft Ehricke to the successful flight last month from 
Cape Canaveral. At San Diego, it was Grant Hansen, 
a vice president of General Dynamics/ Astronautics, who 
was given the job of organizing the team that pulled the 
Centaur vehicle through its toughest development prob- 
lems. At Palm Beach, it was Bill Gorton, general man- 
ager of Pratt & Whitney Aircraft’s Florida Div., and his 
two chief engineering lieutenants, Bruce Torrell and 
Dick Mullready, who brought the RL10A-3 engine to 
its current reliability as the pioneer in liquid hydrogen 
fueled rockets. 

At Cleveland, it was a Lewis Research Center team 


headed by David S. Gabriel, Centaur project manager, 
with Edmund Jonash, Cary Nettles and Ronald Roven- 
ger who developed and executed the rigorous ground 
testing program in the wind tunnels and rigs that paid 
off so well in the recent flight performance. And on 
Capitol Hill, it was Rep. Joseph Karth (D.-Minn.), whose 
investigation into Centaur's troubles shook the program 
out of its management difficulties and established its 
priority as a vital step in the lunar landing program. The 
investigation conducted by Rep. Karth's subcommittee 
of the House Science and Astronautics Committee 
is a prime example of how a responsible congressional 
investigation can contribute constructively to the solu- 
tion of major national problems. 

Many times during the Centaur’s fluctuating career 
under successive management of Advanced Research 
Projects Agency, Air Force and two different NASA 
centers, the technically timid wailed for the abandon- 
ment of liquid hydrogen because its problems appeared 
too difficult to reach the promised goal of a 40% increase 
in propulsive efficiency. Many times the professional 
economizers moaned that the program should be aban- 
doned because it would prove to be a great waste of the 
taxpayers’ money with no possibility of any technical 
progress. 

New Era Dawns 

Now that Centaur has opened the way to a new era 
in significantly larger space payloads, the folly of listen- 
ing to these faint hearts should be readily apparent. De- 
velopment of the upper stages of Saturn, all fueled with 
liquid hydrogen, can proceed with more certainty after 
Centaur’s demonstration. The Centaur vehicle itself will 
play an important role in the pre-Apollo exploration of 
the moon and planets. It is scheduled to carry a soft- 
landing instrument package onto the moon’s surface 
next year and, in 1965 and 1966, it is to carry Mariner 
instrumented payloads for close reconnaissance of Venus 
and Mars. 

Centaur's success with liquid hydrogen also has pro- 
vided badly needed encouragement to proceed with op- 
erational development of other exotic rocket propellants 
such as fluorine for greatly improved performance from 
existing military missile systems and space launch 
vehicles. 

Centaur should merit a permanent page in the history 
of the space age as an excellent example of what can be 
accomplished when industry and government devote 
their best talents and unflagging determination to reach 
for a distant but desirable technical goal. It has taught 
lessons that must not be forgotten when new barriers 
loom on the frontiers of technology. —Robert Hotz 
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one, two, three, kick! 


When a forager bee performs a curious 
series of dance steps he is "briefing" the hive bees 
on the location of a new food source. Call it 
programming, perhaps. It is an accurate 
input of absolute distance and direction that 
enables the hive bees to pinpoint the 
target to the meter. There then ensues a "bee line" to 
the food source by means of a precise navigational 
system weighing but a fraction of an ounce. 

Our solutions are somewhat weightier. 
Understandably so as our capabilities apply 
to larger systems. We take an uncommon interest in 

m 


accurate navigation. We've proven ourselves 
in sensing and processing inputs to our 
precise navigation systems, airborne digital 
computers, air data computer systems, integrated 
avionics, displays, associated ground 
and in-flight test and checkout equipment. 

Our future is fully planned to manage 
complete electronic orientation systems for 
aerospace, land, marine, and submarine 
applications. Like the bee, we will know, in any 
environment, where we are, 
where we are going, and how to get there. 


LITTON INDUSTRIES GUIDANCE & CONTROL SYSTEMS DIVISION 



WHO'S WHERE 


In the Front Office 

Lee D. Webster, board chairman, Tamar 
Electronics Industries. Inc.. Anaheim. Calif. 
Also: R. G. Shelley, president, Stoddart Air- 
craft Radio Co.. Inc.. Los Angeles, Calif., 


subside 


af Tama 


v S. Melahn, acting president of 
System Development Corp.. Santa Monica, 
succeeding M. O. Kappler, resigned. 

John B. Montgomery, a vice president. 
Schlnmbergcr Ltd.. Houston. Tex.: he con- 
esident of Daystrom, Inc., a 


James 


af Schlun _ 

O. Wright, president. Federal- 
onrer Bearings. Inc.. Detroit, Mich., 
ig Guv S. Pcppiatt. now board 
. H. Gray Muzzy, former chair- 


Donald G. Milligan, vice president. Asso- 
ciated Products Operations of Olin Mathic- 
son Chemical Corp., East Alton, 111. 

Norman Readman, chief executive officer 
of Chicago Pneumatic Tool Co., New York. 
N. Y.. succeeding Guy J. Coffey, who is 

five officer. The post of chairman will tem- 
porarily remain vacant. 

Dr. Llovd P. Smith, a vice president, 
~ " rt Beach, Calif. 


George 


New York, IS 


tor, Air Reduction Co.. Inc.. 


Joseph H. Humber- 
stone, a group vice president. Mr. Dillon 
will be the chief operating officer. 

Rolls-Royce Ltd., Derby, England, has 
announced the following appointments in 
the production organization of the Aero 
Engine Div,: W. f. Miller, chairman, and 
J. Wood, general manager (Scottish Group); 
R. Nicholson, general manager, production, 
and J. E. B. Perkins, chief staff officer 
(Derby). 

and development. National Semiconductor 
Corp.. Danbury, Conn. 

Orville E. Melby, treasurer, The Boeing 
Co., Seattle, Wash. 


Honors and Elections 

Donald W. Douglas, Jr., has been elected 

Assn . Washington, D. C.; J. L. Atwood 
was elected vice chairman, and Karl G. 
Harr, Jr., president. Mr. Douglas is presi- 
dent of Douglas Aircraft Co.; Mr. Atwood 
is board chairman and president of North 
American Aviation; Mr. Harr is an attorney 
and former government official. 

Burgess Dempster, president of Electronic 
Engineering Company of California, has 
been elected president of the Western Elec- 
tronic Manufacturers Assn., Los Angeles. 
Calif., succeeding Emmet G. Cameron, ex- 
ecutive vice president of Varian Associates. 

Joseph A. Walker, NASA chief research 
pilot on the X-15 project, has been named 
196? Pilot of the Year by the National 
Pilots Assn. 

Roy Baekman, vice president of Pacific 
Airmotivc Corp.. has been elected president 
of tile Aviation Distributors and Manufac- 
turers Assn., succeeding II. Webster Crum, 
vice president of Lycoming Div„ Avco. 

(Continued on page III) 


INDUSTRY OBSERVER 

► Weather Bureau is reconsidering its previous strong opposition to the Nim- 
bus payload as the operational communications satellite (AW Oct. 7, p. 31). 
Weather Bureau’s fundamental objection to Nimbus— its short operational 
lifetime— might be overcome by using an isotope power system instead of 
batteries, and a gravity-gradient stabilization system instead of gas jets. 

► Version of Hawker Siddclcy Blue Steel air-to-ground missile has been tested 
successfully at low levels at the Woomera, Australia, rocket range (see p. 66). 
If the weapon proves out, the British V-bombcr fleet equipped with the Blue 
Steel version could be adapted to low-level attack pending introduction of the 
British Aircraft Corp. TSR.2 strike-reconnaissance aircraft (AW Nov. 4, p. 
30). TSR.2 weapons have not been announced, although a nuclear weapon is 
known to be under development. 

► Feasibility of injecting an interplanetary monitoring platform (IMP) in a 
20,000-mi. circular lunar orbit is under study by National Aeronautics and 
Space Administration. Idea would be to measure solar flares outside the 
influence of the earth-moon gravitational field. Same basic payload launched 
late last month would be used (AW Dec. 2. p. 28). NASA refers to the 
project as LIMP, for lunar interplanetary monitoring platform. 

► Ling-Temco-Vought will study the application of a smaller version of the 
chemical low-altitude missile (AW Dec. 2, p. 34) to the General Dynamics/ 
Ft. Worth approach to the advanced manned penctrator (AW Nov. 11, p. 
25). The missile would be called CLAMP, for chemical low-altitude missile, 
puny. 

► Aerojet General Corp. claims a new, simple method to terminate solid- 
propellant rocket thrust. Company said details are proprietary, but the 
technique used is flame quenching, possibly by injecting a liquid or gas into 
the flame. Aerojet says it has ground-tested the system and has stopped 
rocket burning in milliseconds. 

► First Martin Titan 2 Gemini launch vehicle is scheduled to undergo its 
sequence compatibility firing test within two weeks, and its flight readiness 
test next month. Launch is scheduled for February. 

► Army Missile Command is expected to extend the feasibility study phase 
of the Army air defense missile for the 1970s (AADS-70) by about 45 days 
to include consideration of tradeoff factors and technical development plans 
based on funding levels of $5 million, $10 million and SI 5 million. At the 
end of the extension period, two of the three study contractors— Hughes- 
Douglas, Ravthcon-Norair and RCA-Beech— will be selected to conduct the 
program definition phase, expected to be completed by the end of next June. 

► Department of Defense Research and Engineering (DDR&E is considering 
whether responsibility for systems management of the Bureau of Naval 
Weapons' Condor air-to-ground missile will be given to the Naval Ordnance 
Test Center or to a prime contractor. If the test center gets the job, it will 
solicit industry for several subsystems, such as data link, propulsion and 
possibly the airframe. There is a possibility that an anti-radar warhead may 
be included in Condor requirements. 

► NASA has finally abandoned the Ling-Tcmco-Vought Scout vehicle as 
the launcher for the S-66 polar ionospheric beacon. The payload has been 
ready for nine months, and now will be launched from Atlantic, instead of 
Pacific Missile Range, and by a Douglas Delta. New trajectories are now 
being prepared for the change in orbital inclination. 

► Progress of USAF Ballistic Systems Div.’s mobile medium-range ballistic 
missile program, now designated 328-A, may be slowed again because hf 
DDR&E fears that certain aspects of its specific operational requirement press 
tiie state of the art and may cause development problems. Ballistic Systems 
Div. feels that changes would impair the effectiveness of the system. 

► Air Force is expected to provide about S250 million for the substantial 
overhaul necessary to extend the operational usefulness of the Boeing B-52 
bomber to the 1972-1974 period (AW Dec. 2, p. 23). 


AVIATION WEEK & SPACE TECHNOLOGY, 


P, 1963 



Intricate in shape— yet strong at 1700°F 


Cast turbine wheels from this batch of ceramic shell molds will meet 
the most exacting performance standards of a quality-conscious 
industry. They’re made to withstand steady operation at high loads 
and at temperatures up to 1700 deg. F and higher. 

This is just one of many advanced foundry processes used by the 
Stellite Division of Union Carbide Corporation to produce castings. 
For a closer look at others, write for the booklet “Haynes Alloy 
Castings and Fabricated Parts.” 

Remember: The Stellite Division can always supply you with 
the right alloys— including those that are vacuum-melted and 
vacuum-cast. And, complete design and tooling service; production; 
routine or special finishing. Any part, size, shape, quantity. 

Address inquiries to Union Carbide Corporation, Stellite 
Division, 270 Park Avenue, New York, N. Y. 10017. 



A UI-OYS 


Cape Kennedy Debate 


Incentive Contracting 


Time-Saving Thwarted 


Ringside Seat 


Washington Roundup 

Floridians in growing numbers arc protesting President Johnson’s abrupt Thanks- 
giving Day action of changing the name of Cape Canaveral to Cape Kennedy. The 
nearby communities of Cape Canaveral and Cocoa already are asking their city' attorneys 
to find a way to rescind the President’s action, and the Florida congressional delegation 
reports a big volume of protest mail. 

Sen. Spessard L. Holland of Florida asked President Johnson the day before his 
name-change announcement to deliberate the matter longer. But the President went 
ahead anyway. He said he had consulted beforehand with Florida Gov. Farris Bryant, 
who late last week affirmed his support for the change. But the legal basis for the 

Theme of the letters to Florida lawmakers is that it would be fitting to call the 
combined Air Force missile test center annex and the space agency’s Merritt Island 
launch area the John F. Kennedy Space Center. But the residents contend that 
changing the name of the Cape itself amounts to rewriting history. Spanish maps 400 
years old bear the name Cape Canaveral. 

A resident of Satellite Beach wrote Florida Sen. George A. Smathcrs that President 
Johnson's action was “high-handed." Several other letters suggested changing the 
name of Cape Cod to Cape Kennedy instead. An Orlando woman wrote: "Cape 
Canaveral docs not have to be named after a national hero: it is a national hero." 

Other memorial actions under consideration include changing the name of New 
York International Airport to the John F. Kennedy International Airport, and calling 
the USAF Space Systems Div. complex at Inglewood and El Segundo, Calif.. Gardner 
AFB, after Trevor Gardner, the late Air Force assistant secretary. Air Force Svstems 
Command last July contended that the area could not be called an Air Force base 
because there was no runway. But now the command is reconsidering, with a decision 
expected soon. 

Pentagon officials feel President Johnson's economy demands (see p. 26) will 
boost their campaign to write more incentive-type and fewer cost-plus-fixed-fec contracts. 
They also are happy about the latest returns on this effort. 

Graeme C. Bannemian, Defense Dept.’s deputy assistant procurement secretary, 
said cost-plus-fixcd-fcc contracts dropped to a new low of 12% of all Defense Dept.’s 
contracts as of Oct. 30. This compares with the high of 38% in March, 1961. 

Army Materiel Command has established a project manager office called Fire 
Support Aerial System for its armed helicopter program scheduled to start early next year. 
The helicopter would replace the Bell UH-1. The armed helicopter will be the first 
Army aircraft to go through a program definition phase and be subjected to the PERT- 
Cost System. 

Air Force effort to save time in negotiating development contracts has run into a 
legal obstacle. U. S, comptroller general niled this month that even preliminary nego- 
tiations cannot be started until after the Air Force secretary has certified that this type 
of contract, rather than a competitive one, is justified. 

Until the new ruling came out. Air Force Systems Command was beginning nego- 
tiations with contractors after detennining that a negotiated contract was necessary. 
This saved the 30 days or more it usually takes for the secretary to make his own finding. 

Chairman Mike Monroney of the Senate aviation subcommittee concedes the 
financing of the supersonic transport is its biggest problem, but secs no chance of Presi- 
dent Johnson changing the government-industry 75-25% development cost sharing 
formula— largely because he originated it while Vice President. 

"I am sure." Sen. Monroney told the Radio Technical Commission for Aeronautics 
last week, that the proposed 75-25% government-industry formula "will have the con- 
tinuing endorsement of both our executive and legislative branches of government.” 

He said the 75-25 % government-industry formula for sharing target cost overruns 
“may be the Achilles heel of the plan because no one knows what it will cost to develop 
this supersonic plane. . . . This is one of the things wc will have to look at more 
carefully." 

U. S. is learning a lot about Russia's latest launch vehicles as the sophisticated 
tracking facilities at Johnston, Midway, Kwajalein, Bikini and aboard ships and subma- 
rines focus on the current series of Sov iet rocket tests in the Pacific (see p. 27). Some 
time ago a U. S. submarine almost managed to retrieve a Soviet nose cone. 

National Aeronautics and Space Administration budget cutters, encouraged by tech- 
nical problems, have their eyes on the Mariner Mars flyby and capsule lander missions 
slated for 1966. NASA may reduce the scope of the mission to save money. . . . Watch 
for Air Force to send selected contractors its Project Forecast study soon, showing the 
future needs of the service. . . . McClellan subcommittee’s TFX investigation will not 
resume until next year. . . . There is little chance the House will follow Senate by 
passing the bill to empower the Civil Aeronautics Board to fix international air trans- 
portation rates. -Washington Staff 
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Closer DOD, Space Fund Scrutiny Seen 


Congress prepares for detailed Fiscal 1965 budget 
review, will hold Johnson to his economy pledge. 

By George C. Wilson 

Washington— Congress is preparing for a detailed examination next year of 
President Johnson’s broad promise to economize as much as possible on 
national defense and space programs. 

Several House committees have been laying the groundwork this session for 
the most detailed review so far of the defense and space budgets. And the 
Senate, though not as far along, is moving to equip itself for handling those 
money requests in a more expert fashion. 


This activity coincides with the Dec. 
1 letter President Johnson sent to de- 
fense contractors declaring, "it is my 
desire that you establish an affirmative 
program of cost reduction in the per- 
formance of defense contracts, both 
those which you now hold and those 
which you may subsequently receive. 
. . He sounded the same economy 
theme in his first presidential address 
to Congress Nov. 27 (AW Dec. 2, p. 
28). “I pledge that the expenditures of 
your government will be administered 
with the utmost thrift and frugality," 
he said. "I will insist that the govern- 
ment get a dollar's value for a dollar 

Legislative Groups 

Developments in these legislative 
groups indicate that the lawmakers will 
look behind that promise and hold him 
to it as they review the Fiscal 1965 
defense and space budgets next year: 

• House Armed Services Committee. 
Chairman Melvin Price (D--I11.) of the 
newly created research and development 
subcommittee is slated to finish his re- 
view of the Fiscal 1964 military research 
budget this week. Rep. Price' said this 
item-by-item review, conducted in exec- 
utive sessions for several months, has 
given his subcommittee the education 
it needed to analyze properly the Fiscal 
1965 military research budget. 

He said his subcommittee will start 
this analysis as soon as the Defense 
Dept. Fiscal 1965 budget is presented 
to Congress. This will be the first time 
that the full committee— which sets 
ceilings on how much can be appropri- 
ated— will have the services of a special 
research subcommittee. "There is no 
doubt in my mind," Rep. Price said, 
"that careful scrutiny can eliminate 
some of the cost." 

The Illinois legislator, who is a lead- 
ing proponent of nuclear propulsion for 
aircraft and ships, said the time has 
come “for a general tightening up” in 
research and development spending. 
He said a recent speech he made on this 
theme struck such a responsive chord in 
the nation that he received more com- 


ment on it than any speech he has given 
since coming to Congress in 1945 (AW 
Nov. 11, p. 20). 

While the Price subcommittee con- 
centrates on finding waste within spe- 
cific research programs. Chairman Por- 
ter Hardy (D.-Va.) of the special 
investigations subcommittee will con- 
tinue to analyze the procedures the mil- 
itary services follow in awarding research 
contracts. He considers the subcom- 
mittee’s current investigation of the 
$1,150,000 Air Force contract to Tyco 
Laboratories for basic research in energy 
conversion a typical case. The investi- 
gation resembles the Senate’s F-lll 
(TFX) probe, since questions of both 
contract methods and conflict-of-inter- 
est have arisen. Rep. Hardy said he 
hopes to conclude the hearings this ses- 
sion, but doubted the subcommittee re- 
port will be ready before next year. 

Although the USAF Cambridge Re- 
search Laboratory and the Electronic 
Systems Div. of the Air Force Systems 
Command at Hanscom AFB, Mass., are 
the principals in the Tyco investigation, 
the subcommittee’s findings undoubt- 
edly will frame many of the questions 
House Armed Services Committee 
members will put to sendee research 
chiefs during regular budget hearings in 
January. In short, the committee is bet- 
ter prepared than ever before to ask 
tough questions about research money 
requests. . 

A significant change further in the 
future is the announced retirement after 
next session of Chairman Carl Vinson 
(D.-Ga.) of the full committee. He will 
be succeeded by Rep. L. Mendel Rivers 
(D.-S.C.), long a backer of increased 
military air lift. There are bound to be 
some changes of emphasis when Rep. 
Rivers assumes the House Armed Serv- 
ices Committee chairmanship in 1965. 
• House Select Committee. Chairman 
Carl Elliott (D.-Ala.) of the Select Com- 
mittee on Government Research, re- 
cently appointed by Speaker John W. 
McCormack (D.-Mass.), has been hold- 
ing research status hearings for the past 
several weeks. After hearing from the 


remaining 12 witnesses this week on 
general research problems, the commit- 
tee plans to determine what specific 
areas should be explored next year. 

“It's obvious,” Rep. Elliott said, 
“that we can't look at every project and 
can’t get into the business of evaluating 
research results." Instead, he said, the 
committee must find a way to analyze 
costs, overlapping and the way priorities 
for research arc established so it can 
make some policy suggestions for the 
government’s SI 5-billion annual re- 
search effort. The House directed the 
committee to finish its work by next De- 
cember, thus making 1964 the crucial 
year for accomplishing its mission. 

• House Space Committee. Chairman 
George P. Miller (D.-Calif.) is expected 
to follow the present format next year 
and have three subcommittees examine 
the National Aeronautics and Space Ad- 
ministration's Fiscal 1965 budget in 
detail. In addition, the newly created 
science, research and development sub- 
committee plans to make recommenda- 
tions to these budget units. 

Staff Work 

Chairman Emilio Q. Daddario (D.- 
Conn.) of the new subcommittee said 
the staff work will continue between 
now and when the NASA budget hear- 
ings start. Also, he hopes to have ad- 
visory committees representing industry 
and universities established by then to 
advise on research problems.' Already, 
Rep. Daddario said, the subcommittee 
hearings have shown the need for 
“better selectivity” before development 
projects are authorized. He said the 
subcommittee hopes to obtain further 
guidance by holding field hearings in 
research centers in Massachusetts and 
California. 

• Senate. Feeling of inadequacy when it 
comes to passing on defense and space 
budget requests is part of the impetus 
for reorganization of the Senate. Sen. 
E. L. Bartlett (D.-Alaska) and 15 co- 
sponsors are pressing for passage of a 
bill to establish a congressional Office of 
Science and Technology to provide ex- 
pert guidance on federal research pro- 
grams to both the House and Senate. 

The directors of the House and Senate 
advisory' units. Sen. Bartlett said last 
week in explaining his bill to the House 
Administration Committee, "shall be 
scientific generalists— men who are aware 
in a general way of all that is happening 
across the ever widening spectrum of 
science research. They should be gen- 
eralists who know where the specialists 
are. For they will not themselves under- 
take deep probings in specific issues. 
They will instead be charged with find- 
ing the men in the field who have al- 
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ready thought deeply about the scien- 
tific issues which come before the Con- 
gress.” 

Sen. Bartlett said the office directors 
would put individual members or com- 
mittees in touch with respected and 
independent scientists who could ana- 
lyze questionable research projects. 

"Faceless technocrats in long, white 
coats are making decisions today which 
rightfully and by law should be made 
by the Congress,” Sen. Bartlett said. 
“These decisions dealing with the al- 
location of our scientific and technical 
resources must be made. Whether the 
Congress chooses to make them or not 
docs not alter the fact that they must 
be made. If Congress does not make 
them, someone else will. If Congress 
does not make them and docs not allow 
someone else to make them, this, too. 
is a decision-an irrational dccision- 
about the allocation of these resources. 

. . . The scientific bureaucrat— the tech- 
nocrat-carries dangers for democracy- 
dangers which representative govern- 
ment must recognize and provide for." 
He said these decisions "should be made 
by an informed legislature which under- 
stands the implications, the costs and 
the priorities of its judgments.” 

Because Sen. Bartlett’s bill will be 
lumped with other proposals for over- 
hauling Senate procedures, there is no 
chance the scientific offices he advocates 
will be established in time to help re- 
view the Fiscal 1965 Defense Dept, and 
NASA budgets. But the growing sup- 
port for his bill cannot help but goad 
chairman of Senate committees that 
now have this review responsibility to 
take a closer look at these spending re- 

• Joint Congressional Atomic Energy 
Committee. This committee next year 
for the first time will have the authority 
to set ceilings on research and procure- 
ment requests of the Atomic Energy 
Commission. Previously, the joint com- 
mittee had authorization power only 
over AEC’s construction program. 

• Appropriations committees. House 
and Senate members of these commit- 
tees will be especially economy-minded 
next year because of the nearness of the 
1964 election, President Johnson’s push 
for a tax cut and assertions by civilian 
defense leaders that the U.S. is so 
strong militarily that it can level off its 
spending. 

Congressional leaders insist it does 
not make sense to ask for a tax cut with- 
out at the same time reducing federal 
expenditures. This is one of the factors 
behind President Johnson's announced 
economy drive. The NASA budget ap- 
pears less safe from the economy ax 
than the defense budget. But speeches 
like the one Deputy Defense Secretary 
Roswell L. Gilpatric made last week in 
New York (see p. 29) are likely to 
prompt economy-minded lawmakers to 


argue that it is now safe to reduce mili- 
tary spending even further. 

However, President Johnson and De- 
fense Secretary Robert S. McNamara 
will contend next year that the Defense 
Dept, budget has already been cut as 
much as practical. President Johnson 
in his Dec. 1 letter to 7,500 defense 
contractors said he had directed all gov- 
ernment agencies "to accelerate im- 
mediately their efforts to operate their 
programs at the lowest possible cost. 
The secretary of defense has already 
established a cost reduction program 
aimed at achieving annual savings of $4 
billion, through efforts now in progress 
or planned by Fiscal Year 1967, and he 
has further committed his department 
to realizing $1.5 billion of these savings 
in the current fiscal vear ... I have 
asked the secretary of defense to take 
into account the accomplishments of 
contractors who successfully reduce the 
cost of defense procurement when mak- 
ing future source selections, and in de- 
termining profit and fee rates on non- 
competitive negotiated contracts.” 

McNamara, in an accompanying let- 
ter to the contractors, urged them to 
conduct value engineering programs to 
effect savings. He also recommended 
letting contracts on a competitive basis 
“to the fullest possible extent” to save 
money and "to stimulate the full play 
of the free enterprise system." He said 
subcontracts should be fixed price and 
incentive types "whenever possible." He 
recommended “effective manpower util- 
ization programs to increase productiv- 
ity; strong budgetary controls to reduce 
both direct and overhead costs; simplifi- 
cation of procedures, and elimination 
of unnecessary activities ... I urge that 


you give to these and other cost reduc- 
tion ideas which I know will occur to 
you your immediate personal attention." 

Spokesmen for the Aerospace Indus- 
tries Assn, and National Security Indus- 
trial Assn, said their member companies 
would cooperate wholeheartedly in the 
Administration's economy drive. 

Pentagon officials said the economy 
pronouncements by the President and 
McNamara were not expected to result 
in any major reductions in the Fiscal 
1965 defense budget, which is just about 
completed. However, the economy 
drive may tip the balance against some 
marginal projects, they said. 

Aerospace Pilot School 
Evaluates Use of M-2 

Edwards AFB, Calif.— An advanced 
version of National Aeronautics and 
Space Administration's M-2 lifting 
body (AW Sept. 9, p. 43) is being 
considered bv the Aerospace Research 
Pilots School here for use as a training 
device. Version under consideration 
would be powered by a turbojet engine 
for ground roll, takeoff and landing. 

Col. Charles E. (Chuck) Yeager, 
commandant of the school, flew the 
M-2 in the first evaluation flight in a 
series planned by the school before de- 
ciding upon possible procurement of 
from three to five M-2-type vehicles. 
Yeager was towed to a 9,000-ft. alti- 
tude by a C-47 and then cut loose. 
He glided the vehicle to a landing on 
the lake bed at a 4,000-fpm. descent 

M-2 program for the school has not 
yet received official sanction. 
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Opposition to Joint Lunar Offer Repeated 


By Donald E. Fink 

Washington— President Johnson last 
week reaffirmed the U. S. offer made by 
the late President Kennedy to conduct 
a joint manned lunar landing program 
with the Soviet Union, despite con- 
tinued congressional opposition to a 
joint effort. 

Individual congressmen who objected 
to the original plan repeated these ob- 
jections after the proposal was renewed. 
Late last week, a joint House-Senate 
conference committee was ready to ap- 
prove an amendment to National Aero- 
nautics and Space Administration’s Fis- 
cal 196-1 appropriations bill prohibiting 
NASA from spending money on a joint 
program without the consent of Con- 
grcss-an amendment inspired by Presi- 
dent Kennedy's original offer. 

Reaffirmation of President Kennedy’s 
proposal came earlier last week in" a 
policy statement by United Nations 
Ambassador Adalai Stevenson to the 
UN Committee on the Peaceful Uses of 
Outer Space. Stevenson said President 
Johnson had instructed him to renew 
President Kennedy’s offer. 

"There arc areas of work— short of 
integrating the two national [space] 
programs— from which all could bene- 
fit," Stevenson said. 

President Kennedy’s proposal, made 
in September before the UN General 
Assembly, created confusion over the 
priority of the Apollo program, and 
prompted congressional criticism of 
NASA’s budget (AW Sept. 50, p. 26). 
Critics said that if the U. S. is not in 
a race to the moon with Russia, a NASA 
budget of over S5 billion to meet the 
1970 target schedule is not justified. 

The House showed its dissatisfaction 
with the proposal by adopting an 
amendment prohibiting NASA from 


spending any of its appropriation for 
"participating in a manned lunar land- 
ing to be carried out jointly by the U. S, 
and any Communist, Communist-con- 
trolled or Communist-dominated coun- 

The Senate softened this slightly by 
approving an appropriation measure 
which prohibits NASA from participat- 
ing in a joint program without congres- 
sional consent. 

House conferees were prepared to ac- 
cept the Senate version Dec. 5. setting 
the stage for final passage of the NASA 
appropriation. Both houses earlier ap- 
proved a NASA appropriation of S5.1 
billion for Fiscal 196-4. and funding was 
not at issue in the conference. 

In the past, congressional approval 
of NASA's programs has been limited 
to budget authorizations, and the space 
agency has been free to adopt inter- 
national agreements without congres- 
sional consent. The amendment indi- 
cates a growing demand in Congress for 
more voice in NASA's international 


agreements. 

Stevenson said international coopera- 
tion has played a significant part in the 
U.S. manned space program and that 
“. . . our policy of engaging in mutually 
beneficial and mutually supporting co- 
operation in outer space-with the 
Soviet Union as with all nations— does 
not begin or end with a manned moon 
landing." 

Areas in which the Administration is 
interested in cooperating with the 
Soviet Union are establishing an inter- 
national tracking network, sharing bio- 
medical data and information gathered 
on the composition of the lunar surface, 
and establishing a joint lunar base. 

Stevenson said exploration of the 




a of onlv two nations.” 


Disarmament Paper Inspired Kennedy Offer 

Washington— The late President Kennedy's proposal for a joint lunar landing 
effort with the Soviet Union was inspired by a paper written for the U. S. Arms 
Control and Disarmament Agency by Vincent P. Rock of the Institute for Defense 
Analysis' International Studies Di'v. 

In his study. Rock said the U. S. “should allocate substantial research and devel- 
opment funds for space activities which lend themselves to joint U. S.-USSR [space] 
ventures." He implied that the U. S. should take the initiative by seeking “step-by- 
step expansion of cooperation in space" with Russia. 

President Kennedy’s speech to the UN General Assembly last September, in which 
he ni3dc the proposal, was prepared by Arthur Schlcsingcr. Jr., special assistant to 
the President, without consultation with U. S. space officials. James E. Webb, 
administrator of the National Aeronautics and Space Administration, was told of the 
proposal only a few hours before the President spoke. 

Rock’s paper, entitled "Study Phoenix Paper 1," proposes that the U. S. make a 

sides." 


Members of congressional space com- 
mittees are split on the extent to which 
the U. S. should enter into international 

Sen. Clinton Anderson (D.-N.M.) 
Senate committee chairman, has main- 
tained that the U. S. should pursue in- 
ternational programs in manned as well 
as unmanned space programs. Sen. 
Anderson said he did not oppose a joint 
U. S.-Russian program and has pointed 
out in the past that he suggested such 
a program in a Senate speech. 

Rep. Olin Teague (D.-Tex.), chair- 
man of the House manned space flight 
subcommittee, told Aviation Week & 
Space Technology he opposes the 
joint program because he does not think 
there will be a fair exchange of informa- 
tion. He said he does not think the 
program could involve the combined 
use of U. S. and Soviet boosters or 
mixed crews, and that even in the 
smaller area of technical exchange he 
did not think we would get anything in 
return. He added that further talk of a 
joint program makes it increasingly 
difficult for NASA to get tile funding 
it says is necessary to keep the lunar 
program on schedule. 

Foreign Nations Weigh 
Joining Comsat Group 

Rome— Political-technical team rep- 
resenting 17 European nations is 
scheduled to visit the U. S. sometime 
early next year to weigh the advan- 
tages of becoming partners in the de- 
velopment and operation of a common 

envisioned by the Communications 
Satellite Corp. 

Tentative decision to join in the 
Communications Satellite Corp. effort 
rather than develop a competing, com- 
pletely European system, was reached 
at a recent meeting here attended by 
foreign ministry and telecommunica- 
tions experts from the European coun- 

Final decision as to whether to be- 
come active partners in the project may 
be made by the middle of March at 
a fourth European Conference on 
Satellite Communications in Germany. 

The multi-nation team visiting the 
U. S. will try to determine the extent 
to which Europe could participate in 
the active development of the system, 
its initial costs and potential profits. 

Active participants in the Rome con- 
ference were Austria, Belgium, Cyprus, 
Denmark. France, Germany, Greece, 
Ireland, Italy, Monaco, Norway, The 
Netherlands, Portugal, Spain. Sweden, 
Switzerland and the United Kingdom. 
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Hindustan to Build Alouette 3, Engine 

Geneva— Hindustan Aircraft, Ltd., will build an undisclosed number of Sud Avia- 
under license at its Bangalore plant. 

Terms of the initial contract awarded bv the Indian government call for a fixed 
investment of $19 million in tooling, primarily for the airframe. The amount for 
actual construction of helicopters will be fixed later. 

The licensing agreement— which has been under consideration since the Sino- 
Indian border conflict last year (AW Dec. 17, p. 88)-providcs for full technical 
assistance including specifications, blueprints, test facilities and instruction manuals 
for fabrication and flight of the helicopter. All technical documentation will be in 

trained in France. Turbomcca and Sud will station technical advisers in Bangalore. 

Production currently is scheduled to begin in the second half of 1964. Neither 
Sud nor Turbomcca anticipate that much modification of aircraft or engine will be 
required to adapt them to the Indian environment— particularly high-altitude opera- 
tion in the mountainous northern regions that were the scenes of last year's fighting. 
In a demonstration in the Indian Himalayas, an Alouette 3 landed and took off at 
about 20,000 ft. carrying a two-man crew and 550-lb. payload. India has been 
assembling the French-built Alouette 3s for about one year. 

The Artouste 3B is a de-rated turboshaft engine developing 550 shp. with a 750-hr. 
time between overhauls (AW Aug. 5, p. 66). Initially, specialized materials and all 
forgings and castings for the engine will be obtained from Turbomcca. The French 
company however, feels that Hindustan will require few additional machine tools for 

tol-Siddeley Orpheus 701 and 703 and Rolls-Royce Dart R.Da.7 under license. 


Edwards Extends Data Network 
For High-Speed Aircraft Testing 


By C. M. Plattner 

Edwards AFB, Calif.— Final prepara- 
tion for flight testing high-speed aircraft 
such as the North American XB-70 here 
will be completed next week with the 
extension of the USAF Flight Test 
Center's telemetry and communications 
relay network from Ely, Nev., to Wend- 
over, Utah, providing a 650-mi. in- 
strumentation corridor. The XB-70, 
however, is not expected here before 
March. 

A control room, complete with a 
glass-enclosed gallery and real-time data 
readout displays, has been completed 
and checked out during X-15 flights. 

During the Category 1 XB-70 tests, 
the equipment will be monitored by 
North American engineers who also will 
act as ground control authority. Up to 
18 parameters will be monitored via the 
real-time telemetry network during the 
XB-70 tests, including control surface 
movement and certain engine tempera- 
tures. Position and altitude of the air- 
craft will be plotted continuously. 

The Wendover extension will add to 
the Flight Test Center a longer straight- 
away, so that high-speed test flights may 
be conducted with the added safety of 
ground monitors who scan the real-time 
telemetry readouts. 

In addition to the XB-70, the Gen- 
eral Dynamics/Grumman F-l 1 1 (TFX) 
and the North American No. 2 X-15, 


now being modified as a Mach 8 re- 
search aircraft, will use the longer range 
facilities. The 450-mi. range from 
Edwards to Ely over which real-time 
data can be gathered has been adequate 
up to now for X-l 5 test flights and other 
Flight Test Center testing, such as that 
on the RB-57F, completed last month. 

An additional planned range exten- 
sion in the opposite direction from 
Edwards to Vandenberg AFB would 
connect the Flight Test Center to the 
Pacific Missile Range. This connection, 
which would take about 1 5 months to 
complete, would provide at least a 
1,000-mi. instrumentation corridor for 
high-speed testing, presuming an air- 
craft flying at relatively high altitude. 
It also would provide the Flight Test 
Center with an over-water test area, 
which it does not now have. 

Funding for the missile range link 
was turned down in Fiscal 1964 budget 
considerations, but the Flight Test 
Center has again asked for funds in the 
Fiscal 1965 budget requests. If money 
is appropriated, the Flight Test Center 
probably will issue an exclusive request 
for proposal to Motorola Military Elec- 
tronics Div., which installed and main- 
tains the data acquisition and transmis- 
sion system. While the new extension 
is not essential for recovery of the 
Boeing X-20 Dvna-Soar from orbit, 
adding the Pacific Missile Range link 
would cost less in the long run than 


renting commercial telephone equip- 
ment, USAF cost analysis show. 

USAF is reluctant to indicate the 
amount of savings because of its inten- 
tion to award a sole-source contract, but 
the calculations were based on the 
projected 31-year X-20 program. 

As the designated recovery site for the 
X-20, Edwards will be responsible for 
control during the landing phase after 
assuming control from the Atlantic Mis- 
sile Range. The final handoff will be 
from the PMR tracking network. 

The X-20 airdrop tests scheduled to 
begin next October will be conducted in 
the local Edwards area, and will not re- 
quire the use of the extended range 
facilities. In connection with the X-20 
recovery, Flight Test Center issued a 
request for proposals on Oct. 14 for in- 
stallation of two microwave equipment 
terminals to be located here. 

Total cost of the data acquisition and 
transmission network, also known as the 
high range (including the Wendover 
extension), has been approximately $4.5 
million. This included $750,000 for 
maintenance performed under an incen- 
tive-type contract. The data acquisition 
and transmission network has been 
operational for approximately li years 
and has been used extensively by Na- 
tional Aeronautics and Space Adminis- 
tration’s Flight Research Center in X-15 
•csting. 

Motorola began work on the system 
i* years ago and will complete the cur- 
rent extension by Dec. 1 5. The network, 
including the Wendover extension, is 
made up of four data acquisition sites 
and seven microwave relay units. The 
microwave relay units are located be- 
tween the data acquisition sites and 
relay the acquired signals to the next 
site. 

The unmanned sites are located on 
favorable high terrain to minimize the 
number required. The range is approxi- 
mately 1 50 mi. wide on either side of a 
line connecting the sites, for an average 
300-mi. width. 
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Ground Tests 


By George Alexander 

Cape Canaveral— First successful flight 
of the General Dynamics/Astronautics 
Centaur high-energv upper stage ap- 
pears to have justified National Aero- 
nautics and Space Administration's de- 
cision more than a year ago that the 
best remedy for the ailing project was 
a thorough ground test program. 

The Nov. 27 launch from the newly 
named John F. Kennedy Space Center 
here also marked the first flight demon- 
stration of liquid hydrogen as a launch 
vehicle fuel (AW Dec. 2. p. 34). But 
discussions here since the success have 
focused more on the performance pos- 
sibilities of fluorine additives in an At- 
las-Centaur type of vehicle, rather than 
on hydrogen itself. 

In analyzing the success of the sec- 
ond Centaur vehicle— the first exploded 
after about 55 sec. of flight on May 8, 
1962— program personnel from NASA 
and industry' almost unanimously cred- 
ited the extensive ground test program 
of the last 14 months as the principal 
factor contributing to the success. 

NASA’s Lewis Research Center, 
when it assumed management respon- 
sibility for Centaur in October. 1962, 
embarked on a comprehensive series 
of ground-based tests in the belief that 
most in-flight problems could be de- 
tected and corrected on the ground be- 
fore flight (AW Oct. 21. p. 75). 

Lewis personnel are aware, however, 
that one successful flight does not equal 
a successful program. The ground test 
program, thev sav, will continue un- 




Credited in Centaur Success 


diminished for the remaining six re- 
search and development Centaur ve- 
hicles. Additional ground tests prob- 
ably will be made where needed. 

The next flight test vehicle, tenta- 
tively scheduled for launch from here 
early next year, will be largely a repeat 
of the second Centaur (AC-2). The 
insulation panels surrounding the cylin- 
drical sides of the lO-ft.-dia. stage will 
be jettisoned during powered flight, as 
well as the protective payload fairing 
—even though this third Centaur, like 
AC-2, will carry no payload other than 
approximately 800 lb. of instruments. 

The fourth Centaur launch, also 
scheduled before the middle of next 
year, will be the first in-flight test of 
the Pratt &■ Whitney RL-10A-3 en- 
gines' capability to shut down and then 
restart, as forecast by Aviation Week 
& Space Technology (Aug. 19. p. 23). 
Centaurs AC-5 and AC-6 will carry 
dynamic models of the Surveyor lunar 
landing instrumented spacecraft, weigh- 
ing about 2,100-2,200 lb., to determine 
pavload-stage interactions. 

If the next four Centaur flights suc- 
ceed. Lewis program personnel said, 
the space agency will attempt to land 
a Surveyor on the moon with Atlas Cen- 
taur-7. They placed the present tar- 
get date of this mission as early 1965. 

Vehicles AC-S and AC-11 will be 
more elaborate tests of the RL-10A-3 
engine’s restart capability— probably 
with longer coast periods between ig- 
nitions than will be tried on AC-4. 
AC-9 and AC-10 arc believed to be the 
first two of a presently planned series 


of seven operational stages and prob- 
ably will carry Surveyors to the moon. 

Smithsonian Astrophysical Observa- 
tory’s ground tracking cameras spotted 
the AC-2 orbiting with several adjacent 
objccts-possiblv insulation panels and 
nose fairing, which were not supposed 
to come off. Its telemetry system went 
dead as expected. With three major 
goals achieved, the fourth— guidance 
evaluation— was continuing. 

AC-2 was launched bv Atlas booster 
126D at 2:03 p.m. EST Nov. 27. The 
booster engines shut down and were 
jettisoned 153 sec. after lift-off, and the 
single sustaincr engine shut down 74 
sec. later. Using the new linear-shaped 
charge separation system, which in- 
cluded rctrorockcts on the Atlas and 
small peroxide positive-gradient thrust- 
ers of the Centaur, the upper stage 
separated from the booster 2 sec. later. 

A new in-flight chilldown procedure, 
which is based on pre-chilling of all 
engine plumbing on the ground prior 
to lift-off, took about 12 sec. The RL- 
10A-3 engines, each rated at 15,000 lb. 
thrust, then ignited and the pressure 
buildup in the thrust chambers followed 
an almost ideal curve, according to one 
source. Ground-based pre-chill system, 
using liquid helium, was reported to 
have operated extremely well. 

AC-2 powered itself into an orbit 
whose initial parameters were: perigee, 
340 mi.; apogee, 1,050 mi., and period, 
108 min. Apogee and perigee were 
within 10 mi. and 5 mi., respectively, of 
pre-planned values. 

Approximately 500 lb. of liquid hy- 


West Germany to Concentrate on STOLs 

Bonn-West German Defense Ministry is turning anav from pure VTOL combat 
aircraft and says it will concentrate exclusively upon STOL vehicles because of the 
latter type's less-demanding operational and logistic support requirements. 

Under this concept, the present test scries of Mcsscrschmitt-Hcinkel-Boclkow 
VJ-101C interceptor prototypes will be earned to completion, although program will 
not result in producti in orders. 

Doubts as to the need for VJ-101-typc aircraft as late 1960s or early 1970s replace- 
ments for Lockheed F-104Gs have been expressed for well over a year. There arc 
strong indications that the project would be terminated after flight test program 
is completed sometime late next year (AW Oct. 8. 1962, p. 30; Oct. 20, p. 27). 

The reasons behind the decision to withhold the VJ-101 from production, aside 
from economic attractions of STOL aircraft, stem primarily from changing opera- 
tional requirements rather than technical difficulties. Defense Ministry says. 

Lt. Gen. Werner Panitzki. chief of the West German air force, for example. 

attack would be marginal at best (AW Feb. 4. p. 32). 

assume at least sonic of roles now assigned to the F-104G, including reconnaissance 
and interdiction, when that aircraft phases out of the air force inventory. Plans arc 
continuing for 1968-69 replacement of the Fiat G91 strike fighter with some form 
of STOL aircraft, and development of the Focke Wulf 1262 is continuing. Air force 
planners, however, hope that they eventually can adopt an aircraft developed and 
produced by several nations as a G91 successor. 

The Vj-101 test program is being continued to gain all possible technological 
fallout which could be incorporated into a future STOL program. 

Plans for next year include flight tests of the supersonic X-2 prototype with after- 
burners attached to the aircraft's Rolls-Royce RB.145 engines. 


drogen and almost 2,000 lb. of liquid 
oxygen remained in AC-2's tanks as 
residual propellants at burnout of the 
stage. Through pressure and tempera- 
ture sensors located on the orbiting 
tankage, NASA engineers hope to get 
some idea of the behavior of cryogenic 
propellants under prolonged zero-gravity 
and their boil-off rates when exposed to 
direct solar radiation. 

Hydrogen data is of particular impor- 
tance, since the S-4B third stage of the 
Saturn 5 launch vehicle will be the 
stage which will propel the manned 
Apollo spacecraft to the moon. It also 
uses liquid hydrogen and may have to 
coast in sunlit earth orbit for several 
hours for transfer to a translunar tra- 

Tliese liquids were expected to gasify 



and vent through relief valves when 
pressures exceeded predetermined levels. 
Reaction of the stage to venting was 
expected to cause Centaur to tumble. 
Ground observers may be able to see 
the stage unaided at dusk, as sunlight 
glints off the stainless steel tankage. 
NASA believes that the stage will ap- 
pear as a second or third-order of magni- 
tude star and, because of the tumbling, 
will seem to twinkle. 

AC-2 had four primary and 14 sec- 
ondary objectives (AW Nov. 1 1, p. 41). 
Three of the primary goals— demonstra- 
tion of the combined Atlas Centaur ve- 
hicle's structural integrity, demonstra- 
tion of the new stage separation system 
and evaluation of the RL-10A-3 en- 
gines' performance through a full 380- 
sec. burning time— were successfully ac- 
complished by 12 min. after lift-off. 

The fourth major goal— evaluation of 
the Minneapolis-Honevwell inertial 
guidance system, which was flown open- 
loop-was a continuing task. One source 
said that the gyro-stabilized platform 
remained extermely stable during pow- 
ered flight. It also appeared to be op- 
erating well once the stage was in orbit. 

Telemetry data indicated that all im- 
portant events in the AC-2 flight pro- 
file occurred close to pre-planned figures 
and that all systems operated satisfac- 
torily. A few isolated measurements 
were lost, but program officials believe 
that the information could be recovered 
through redundant sensors and extra- 
polation from other measurements. 

A beacon with a 10-hr. lifetime, at- 


tached to the stage, was tracked satis- 
factorily by NASA’s deep space stations 
at Goldstone, Calif., Johannesburg, 
South Africa, and Woomcra, Australia. 

Centaur contractors generally arc op- 
timistic about the potential of liquid 
fluorine added to the liquid oxygen 
system, as first reported bv Aviation 
Week & Space Technology (Apr. 15, 
p. 23). 

They say that feasibility programs 
now under way at General Dynamics, 
San Diego, Calif., Pratt & Whitney, 
West Palm Beach, Fla., and Rocket- 
dyne Div. of North American Aviation, 
Canoga Park. Calif., are progressing well. 
They believe that an Atlas Centaur ve- 
hicle, with about 30% fluorine in the 
oxidizer systems of both booster and 
upper stage, could provide the Surveyor 
spacecraft with an additional 200-300 
lb. to be landed on the moon. 

NASA is interested in growth ver- 
sions of Surveyor between 2,500 and 
3,000~lb., and the Air Force in Atlas 
ICBMs which could carry heavier re- 
entry vehicles for longer distances. The 
addition of fluorine, it is believed, makes 
these goals attainable. NASA is con- 
sidering the use of Atlas boosters origi- 
nally built for the now-terminated Mer- 
cury program as testbeds for the 
fluorinated propellant combinations. 


Pressurized Grand 
Commander Planned 

Firm development program on a 
pressurized version of the Grand Com- 
mander is under way by Aero Com- 
mander Dir. of Rockwell-Standard 
Corp. First deliveries to customers are 
planned in mid-1964. 

The Grand Commander fuselage is 
being tested in a water tank by the 
company. The program will be similar 
to that on the Model 680 Commander, 
which is available in both pressurized 
and unpressurized versions, with about 
a S50.000 price differential. 

The Grand Commander pressuriza- 
tion system is expected to be similar 
to that used on the Model 680FP, pro- 
viding a cabin differential of 3 psi., 
holding sea-level pressure to approxi- 
mately 9,000 ft., and providing an 
equivalent of 6,000 ft. altitude when 
the aircraft is at 17,000 ft. 

Aero Commander has notified its 
dealers of an across-the-board price in- 
crease on all piston-engine Comman- 
ders averaging 8-10%, in line with la- 
bor and materials costs increases. 

New prices, with previous prices in 
parentheses, are: Model 500B, S94.500 
(587,000); 560F, 5115,500, (5105,- 
000); 680F, 5133,000 (5121,000); 
680FP, 5183,000 (5166,00); Grand 
Commander, 5146,900 (5133,500). 

Price of the Jet Commander is be- 
ing held at 5550,000. 
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Operational Test Phase Nears for Subroc 


By Michael L. Yaffce 

New York— Navy last week took the 
wraps off its newest anti-submarine 
weapon, the rocket-powered Subroc nu- 
clear depth charge. Under development 
for the past five years, the underwater- 
launched missile recently completed a 
major test program in the Pacific dem- 
onstrating its operation feasibility (AW 
May 20, p. 23). The Subroc program 
will enter its operational evaluation 
phase next year as a prelude to certifi- 
cation of the weapons system's opera- 
tional readiness. 

Conceived and developed by the 
Naval Ordnance Laboratory, the missile 
carries a nuclear warhead in the form 
of a depth charge. It is primarily de- 
signed to kill a submerged enemy sub- 
marine, but could destroy a surface 


ship, “many miles away". (Unofficial 
estimates peg the weapon’s maximum 
range at 40-50 mi.) 

Although an undcrwatcr-to-under- 
watcr missile, Subroc travels most of 
the distance to its target through the 
air to minimize range-reducing drag and 
target time. 

The N'avv is building 25 nuclear- 
powered, 594-class attack submarines to 
be armed with Subroc's. The first of 
these, the USS Thresher, was lost in 
an accident early this year. A sister 
ship, the USS Permit, is now carrying 
the missile and has performed most of 
the underwater testing of the vehicle 
executed to date. In all, it is believed 
that there are now five 594-class sub- 
marines in operation. 

As it presently stands, total cost of 
the Subroc weapons system program is 


expected to run to approximately 5200 
million. Goodyear Aerospace Corp. and 
the missile subcontractors are funded 
for 51 50 million of this. There is a pos- 
sibilitv, however, that the weapons sys- 
tem will be put on existing FBM 
Polaris-class nuclear submarines. The 
Navy says that it has also investigated 
the use of Subroc on surface ships, that 
it is working on a long-range sonar sys- 
tem for surface ships, and that surface 
ships may be armed in the near future 
with a “Subroc type" weapons system. 
It is also conceivable that the Subroc 
weapons system could with a great deal 
more difficulty be put on new British 
submarines, according to the Navy. 

The 594-class attack submarines, 
which run 279 ft. long and displace 
3,750 tons, arc designed around an ad- 
vanced AN/BQQ-2 acoustic detection 
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SUBROC LAUNCHING SEQUENCE shows (1) missile being hydraulically ejected from the torpedo tube. At a safe distance from the sub- 
marine, the rocket motor ignites and pushes the missile out of the water (2) and into the air (3). At a pre-selected point, the thrust 
reversal ports open up (4) permitting combustion gases to come out the forward end of the first-stage motor. Reverse thrust builds up 
(5), slowing down the first stage motor and permitting the unpowered, nuclear-depth charge second stage (6) to fly free on to its target. 


system. Heart of the AN/BQQ-2 sys- 
tem is Raytheon Co.’s AN/BQQ-1 
sonar, which can detect enemy subma- 
rines at long range. 

In addition to Subrocs, the attack 
submarines can carry long-range homing 
and wire-guided torpedoes. The particu- 
lar weapons mix carried by an attack 
submarine will depend upon its mission. 
Subrocs can be carried like torpedoes, 
in the submarine's six forward-firing 
torpedo tubes with back-up missiles 
stowed inside the sub. 

Data from the submarine's AN/ 
BQQ-2 sonar system or from radar 
sensors and periscopes feed into the 
Mk 1 1 3 underwater fire control system 
developed by General Precision. Inc.’s 
Librascopc Div. With this data and in- 
formation from the submarine’s Ship’s 
Inertial Navigation System, the Mk 
1 1 3’s complex of analog and digital 
computers can track several targets and 
provide firing and control orders for 
both Subroc missiles and torpedoes car- 
ried bv the attack submarines. This 
ability to handle multiple targets and 
weapons simultaneously— or in rapid 
succession as far as firing sequence goes 
—is expected to constitute an important 
defense against enemy wolf-pack at- 
tacks. 

Goodyear, a subsidiary of Goodyear 
Tire & Rubber Co., designed Subroc 
to be launched horizontally from regu- 
lar submarine torpedo tubes. Over-all 
length of the missile is 21 ft. Its weight 
is approximately 4,000 lb. The first 
stage rocket motor is 21 in. in diameter 


and approximately 11.3 ft. long. The 
Subroc second stage is about 9.7 ft. 
long and 13 in. in diameter without 

The second stage's nose cone is fol- 
lowed by the nuclear warhead/depth 



charge, an adaption kit for safing and 
arming the warhead, the guidance sec- 
tion, and the auxiliary power unit which 
provides the missile's onboard electrical 
and hydraulic power. 

Primary propulsion for the missile is 
provided by a composite solid-propellant 
rocket motor developed and produced 
by Thiokol Chemical Corp. and con- 
taining ammonium perchlorate oxidizer 
and a polyurethane fuel binder. Thio- 
kol, long identified with polysulfide and 
hydrocarbon fuel binders, said it se- 
lected the polyurethane because it of- 
fered a combination of high specific 
impulse and slow burning rate. Thiokol 
uses a polysulfide solid-propellant grain 
in the pyrogen igniter, however. 

Another solid-propellant unit gener- 
ates the auxiliary electrical power 
needed by the missile from pre-launch 
to water re-entry. A hydraulic servo con- 
trol system guides the mechanical posi- 
tioning of the aerodynamic control sur- 
faces. This integrated Control and 
Auxiliary Power Supply (CAPS) system 
is provided by the Garrett Corp. 

Most of the inertial guidance system 
—its sensor consisting of a stabilized 
platform and platform electronics-is 
manufactured by General Precision’s 
Aerospace Systems Div. The three- 
gimbal platform is stabilized by three 
floated rate-integrating gyros mounted 
on the inner (azimuth) gimbal. Three 
force-balance pendulous accelerometers, 
also mounted on the inner gimbal, de- 
tect acceleration forces acting on the 
missile and provide platform leveling 
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information before launch of the missile. 

In somewhat more detail, this is how 
the Subroc weapons system operates: 
Once a target is acquired, range and 
bearing data from as many as eight 
sensors start feeding into the Mk 113 
underwater fire control system. That sys- 


target in relation to its own ship and 
the anticipated future position. It then 
computes and relays commands to the 
Subroc-through three umbilical con- 
nections in the aft end cover plate— 
and to other weapons, readying them 
for launching. It provides graphic dis- 
plays of target data, geographical attack 
situations, weapon status and other in- 
formation. The actual firing order is 
issued by the submarine commander, 
and this is the last control input to the 
missile from the submarine. 

Subroc is pushed out of the torpedo 
tube hydraulically, using water, in the 
same manner as a conventional torpedo. 
There are three torpedo tubes stacked 
ii each side of the bow, de- 


thc fire control system ._ 

handle a number of weapons simultane- 
ously there is approximately a 10 sec. 
delay between weapon firings to avoid 
interference problems. 

Once free of the torpedo tube, the 
arming bar on the top aft end of the 
Subroc flvs off and a dual delay switch 
provides a positive 1 sec. delay before 
arming. At the head end of the first 
stage, the pyrogen ignition unit that is 
screwed into the safe-and-arm device 
ejects a soft, low pressure flame down 
the length of the rocket motor, igniting 
the whole grain uniformly. 

With the missile at a safe distance 
from the launching submarine, pressure 
from ignition of the missile motor tears 
the bolts holding the aft-end, cover 
that keeps water out of the rocket noz- 

Jetavators on each of the four rocket 
nozzles are actuated by signals from the 
guidance system carried by cables 
running through six conduits between 
the propellant grain and case wall. They 
provide thrust vector control of the 
missile in both the initial water and air 
portions of its flight path. 

Subroc moves up and out of the wa- 
ter, propelled bv its rocket motor. At 
a predetermined point in the missile’s 
trajectory-selected by the fire control 
system before the missile leaves the tor- 
pedo tube— a signal from the missile 
guidance system fires the explosive bolts 
in the yoke linking the first and second 
stages. A second signal from the guid- 
ance system releases explosive bolts on 
the safe-and-arm device at the forward 
end of the rocket motor. Pistons move 
forward, allowing combustion gases 
from the rocket motor to rush forward 


SUBROC SECOND STAGE centcr-of-gravity and moment-of-inertia 
apparatus at Goodyear Aerospace Corp. plant in Akron, Ohio. Circi 
bolts to the forward end of the missile’s first stage. 


into the plenum chamber in the for- 
ward double bulkhead. 

After the pressure in the plenum 
chamber reaches a set point, it simul- 
taneously blows out all 30 forward- 
facing thrust reversal plugs on the front 
end of the first stage to avoid side act- 
ing moments that would throw the mis- 
match - onc-and-a-half times the forward 
thrust builds up, separating and slow- 
ing the first stage rocket motor and 
causing it to tumble to the ocean. 

The unpowered second stage con- 
tinues on to the target. Movable fins 
arc fixed on the aft end of the second 
stage to provide aerodynamic stability. 
Centrally pivoted fins, behind the fixed 
fins, are controlled by signals from the 
missile’s guidance system. They steer 
the second stage, fixing the position and 
angle of the projectile as it enters the 
water. Moved by hydraulic power from 
the missile APU unit, the pivoted fins 
are blown off the missile just before 

A shock mitigating nose cone which 
breaks apart upon re-entry absorbs most 
of the 1,200 ft./sec. impact. The projec- 
tile then sinks to explode at a pre- 
selected pressure. 


Industry View Asked 
On R&D Cost Shifts 

Washington— D e f c n s e Dept, has 
asked major industrial associations to 
comment by Dec. 19 on proposed 
amendments to the present Armed 
Services Procurement Regulations that 
define those independent research and 
development costs that could be paid 
by the federal government under a con- 

Changcs to section 1 5 of the regula- 
tions state that costs can be allocated 
to a government contract if they arc 
incurred specifically for the contract; in 
part, if they benefit both the contract 
and other work; or if they are shown to 
be necessary to the over-all operation of 
a business, including the contract 

Costs of preparing bids would not in- 
clude independent research and devel- 
opment performed. 

Existing language in the regulations 
is not considered clear enough for con- 
tracting officers to make clear-cut deci- 
sions in cost areas, or to conform to 
standards established by the Budget 



Vast Impact Seen in DOD Spending Shift 


By Katherine Johnsen 

Washington— Major reduction in defense spending consistent with the 
national interest would present “both a tremendous opportunity and also a 
yet unsolved problem of major proportions," according to a comprehensive 
report submitted to the Senate by the Stanford Research Institute. 

The report was presented to the Senate manpower subcommittee, which 
concluded hearings last week on the impact of defense spending on the 
national economy, by Murray L. Weidenbaum, senior economist with the 


Institute. 

The report was a challenge to previ- 
ous Defense Dept, testimony to the 
subcommittee, headed by Sen. Joseph 
S. Clark (D.-Pa.). Deputy Defense Sec- 
retary Roswell L. Gilpatric had empha- 
sized to the subcommittee that all but 
a very small "hard core"— amounting to 
onlv 2% of the gross national product 
—of the S50 billion-a-year defense pro- 
gram could be readily converted to 
civilian ends (AW Nov. 11, p. 31). 

“There is no reason that the eco- 
nomic impact of defense programs— 
whether stemming from major budget 
shifts either up or down, or from 
the shifting pattern of procurement 
within a relatively steady budget— can- 
not be accommodated without serious 
disruption or distortion of our over-all 
economic position," Gilpatric said. 



The Stanford report anticipated a 
monumental adjustment problem from 
any significant shift in either the 
amount or the pattern of defense spend- 
ing. It would center on firms engaged 
almost wholly in defense work in three 
industries: aerospace, shipbuilding, and 
electronics. The problem would be com- 
pounded. the report said, by the fact 
that these firms are concentrated and 
account for over one-fifth of the total 
manufacturing employment in seven 
states: Kansas, Washington, California, 
New Mexico, Connecticut, Arizona, 
and Utah. 

The seven firms which would be 
most sensitive to a reduction in the 
defense budget were given as: Republic 
Aviation Corp., McDonnell Aircraft 
Corp., Grumman Aircraft Engineering 
Corp., Lockheed Aircraft Corp.. Avco 
Corp., North American Aviation, and 
Hughes Aircraft Corp. In the order 
listed, these companies have defense- 
space sales amounting to from 100% 
to 75% of their total business. 

By comparison, the report noted that 
although the oil industry ranks with the 
aerospace and shipbuilding industries 

sales account for only 10% of total 
output and a reduction in defense busi- 
ness would involve only marginal ad- 
justment problems. 

Diversified companies heavily en- 
gaged in aerospace work and among 
the 35 top defense contractors, the 
report also noted, could withstand the 
impact of a substantial reduction in the 
defense budget with comparative case. 
These examples were included: 

• General Electric Co. About SI bil- 
lion a year in military-space sales repre- 
sents only 20% of GE’s total sales. By 
comparison SI .4 billion in military- 
space sales is about 81% of Lockheed's 
total sales: SI. 2 billion is about 75% 
of North American’s total sales: SI. 2 
billion is about 64% of the total sales 
of General Dynamics Corp.: and SI .1 
billion is about 65% of the total sales 
of The Boeing Co. 

• American Telephone & Telegraph Co. 
total of S478 million a year in govern- 
ment aerospace business is only 4% of 
AT&T’s total business, while $434 mil- 


lion a year is about 60% of the total 
business of Douglas Aircraft Co. 

• General Motors Corp. Over S450 
million a year in military-space business 
is only 3% of GM’s total. Compared 
with this, S380 million a year is 97% 
of McDonnell’s total business. 

Two solutions were proposed: 

• For the short term, encourage conver- 
sion to commercial or non-defense gov- 
ernment business by "awarding them 
large amounts of non-defense research 
and development contracts or even es- 
tablishing new requirements for non- 
defense goods which these companies 
could produce and sell to the govern- 

"Also,” the report said, “under ex- 
isting military contracts, the Dept, of 
Defense could do several things which 
would currently increase the commer- 
cial capability of defense contractors, 
such as treating commercial product 
planning as an allowable cost. . . . This 
would provide a financial inducement to 
defense contractors to perform initial 
commercial studies while still engaged 
in defense work." 

Because military producers encounter 
difficulties in penetrating commercial 
markets, the report said, “it may be 
questionable public policy to invest very 
large amounts of government funds in 
motivating” their conversion. 

• For the long-term, shift highly- 
trained defense research and develop- 
ment teams to other industries. “Such 
action could have tremendous long-term 
benefits for the currently ’under-re- 
searched’ industries,” the report said. 
To encourage commercial companies to 
increase their research efforts, the report 
proposed: tax rebates for increased re- 
search expenditures; government aid, 
after the pattern of the mining explora- 
tion program of the Interior Dept., 
under which the government pays the 
costs but is reimbursed if the research 
leads to profitable production: and gov- 
ernment loans or loan guarantees for 
research projects. 


Escape Seat Tested 

Emergency ejection system using two 
ballistic charges to speed opening of 
the pilot’s parachute has been success- 
fully tested by Douglas Aircraft Co.’s 
Long Beach, Calif., Div. The company- 
funded system is called Escapac 2. 

A rocket catapult shot the seat and a 
dummy pilot from a static tower to a 
200-ft. altitude. One charge sent the 
canopy to the full length of the shroud 
lines and the second opened it in { sec. 
The parachute deployed at 1 50 ft. and 
the dummy hit the ground undamaged. 
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Jet-Augmenfed Helicopter Begins Research Program 

Kaman Aircraft Corp. has flown this UH-2 helicopter with jet thrust augmentation provided by a General Electric YJ-85 engine in a 
pod installation on the side of the aircraft. Tile engine provides 2,500 lb. of thmst without afterburner. The helicopter was modified 
under a contract from Army Transportation Research Command, and will be used to investigate high-S{>ecd flight characteristics of the 


Douglas Has NASA Station Study 


Washington— Douglas Aircraft Co. 
formally has been awarded the contract 
to refine National Aeronautics and 
Space Administration's space station de- 
sign in a concept that is expected to be 
merged with that of Air Force’s space 

Air Force hopes within the next few 
weeks to award three contracts for 
feasibility studies of its own space sta- 
tion concept. Late next summer. NASA 
and Air Force contractor studies prob- 
ably will be considered jointly by the 
two agencies, and a single set of speci- 
fications written for a preliminary design 

t!ic Douglas award, first reported by 
Aviation Week & Space Technology 
(AW Nov. 18, p. 23) came after three- 
month feasibility studies conducted bv 
Douglas and Boeing. At the time these 
contracts were awarded last June. NASA 
said it would select one of the two for 
a preliminary design (AW Julv 22, p. 
80). 

Since then, however, NASA and 
Defense Dept, have come closer in fun- 
damental ideas of what a manned space 
research station should be and the 
Douglas study will be a refinement 
rather than a preliminary design. 

Air Force requested 45 contractors to 
bid on its space station studies (AW 
Oct. 21, p. 26). 

A total of 28 companies teamed to 
submit 10 prime bids. 

Both Defense Dept, and Air Force 
say they are anxious to award three 
parallel study bids before the end of 
this year. 

The Douglas study is being managed 
by Langley Research Center’s Manned 


Orbital Laboratory Study Office, di- 
rected by William N. Gardner. The 
Douglas concept consists of a six-man 
cylindrical vehicle to be launched by a 
Saturn IB vehicle. 

Original concept was for launch to 
be made by a Saturn 1 . 

Douglas also will study use of Titan 
2 or Titan 3 to carry both ferry and sup- 
ply vehicles to the station. Originally, 
Titan 2 was to launch Gemini ferry 
vehicles, and Atlas Agcna was to launch 
supply craft. 

A space station is generally considered 
to be the next major manned space 
flight project. Both Defense Dept, and 
NASA agree that one space station pro- 
gram will satisfy both needs. Yet to be 
resolved is which agency will manage 
the national program. 

News Digest 


Congress has authorized SI 7.9 mil- 
lion in supplemental money for Atomic 
Energy Commission as insurance against 
the risks of the nuclear test ban treaty. 
Tlie funds cover construction of 12 nu- 
clear weapons development laboratories 
and facilities. Bill has been sent to the 
White House for the President’s signa- 

Radio Corp. of America’s RCA Serv- 
ice Co., Camden. N. J-, has been se- 
lected by the National Aeronautics and 
Space Administration to operate the 
technical communications system for 
the agency’s Merritt Island Launch 
Area. Fla. The contract, of the cost- 


plus-inccntivc-fce type, is expected to 
amount to about S4 million over its 
three-year period. 

Revised orbit for the Interplanetary 
Monitoring Platform (IMP), launched 
Nov. 26 from Cape Canaveral (AW 
Dec. 2, p. 34). reported by NASA was: 
apogee, 122,800 mi. and perigee, 119 
mi. with a period of 4.2 days. 

NASA-Hughes Syncom 3 communi- 
cations satellite will be launched next 
spring into a stationary, synchronous 
equatorial orbit by a thrust-augmented 
Douglas Delta vehicle. Standard Delta, 
used to launch previous Syncom pay- 
loads, have insufficient thrust to achieve 
stationary synchronous orbits. 

NASA and the Australian govern- 
ment last week announced relocation of 
tracking facilities at Muchea to Car- 

tralia (sec p. 66). The new station will 
be used to track observatory satellites 
and Gemini and Apollo manned space- 


Experimental communication satel- 
lite ground station will be built in East- 
ern Canada by RCA Victor Co., Ltd., 
of Montreal, under a S5-million con- 
tract from the Canadian government. 
The facilitv, expected to be operational 
by the fall of 1965, will use an 85-ft. 
dia. antenna and will be designed for 
use both with medium-altitude and syn- 
chronous satellites. 

Lt. Gen. George H. Brett, USAF, 
(ret.) a military aviation pioneer and 
deputy commander of the Allied forces 
in the Southwest Pacific early in World 
War 2, died Dec. 2 in Orlando, Fla. 
He was 77. 
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AIR TRANSPORT 


Pan Am, BO AC Reach Fare Compromise 


Flexible formula sets stage for general North Atlantic 
agreement; IATA group considers plan at Nassau. 

Bv L. L. Doty 

Wasliington-Pan American World Airways and British Overseas Airways 
Corp. have compromised on a rate formula that is expected to bring about 
general agreement on a fare structure for North Atlantic operations. 

The formula will be presented to an International Air Transport Assn, 
working group, consisting of airline representatives at the vice presidential 
level, which was to begin a special meeting Dec. 9 at Nassau, Bahamas. The 
19 airlines serving the North Atlantic market have been stalemated by the 
passenger fare issue following the collapse of two IATA traffic conferences at 
Salzburg, Austria (AW Nov. 18, p. 38). 


These are the basic details of the 
Pan American-BOAC proposal: 

• First-class fare. New York-London, 
would be set at S400 one way and 5750 
round trip. The two carriers will con- 
sider an even lower fare if necessary 
to obtain general agreement. This pro- 
posal is apparently aimed at satisfying 
Trans-Canada Air Lines, whose vigorous 
stand for sharp rate reductions was di- 
rectly responsible for failure of the air- 
lines to reach accord at Salzburg (AW 
Sept. 30, p. 38). 

• Two economy fares would be intro- 
duced: 5210 one way and S399 round 
trip, and 5255 one way and 5485 round 
trip. The higher fare would apply only 
on eastbound travel for the 10-week 
period following the last week in May. 
and on westbound travel for the 10 
weeks after the last week of July. The 
lower fare would apply at all other 
times. The plan is a modification of 
the proposed thrift-class fare presented 
to the first Salzburg conference by Pan- 

• An excursion fare of 5300 round trip, 
good for 21 days between Mar. 1 and 
Oct. 30, has been proposed. The fare 
would not apply for travel on Friday. 
Saturday or Sunday or during peak 
travel periods, such as the popular east- 
bound period in late June and early July. 

• The controversial group fare which 
El A1 and Irish Airlines strongly advo- 
cate may again prevent unanimous 
agreement. Pan American and BOAC 
will argue that the group fares are no 
longer necessary in view of the low 
excursion fares, and will propose in- 
creasing the excursion fare from the 
present 5310 to 5350, and require a 
total of 35 passengers for a group rather 
than the current 25. Such changes are 
expected to nullify any value of the 
group fare structure. 

Meanwhile, a government team, 


headed by Civil Aeronautics Board 
Chairman Alan S. Boyd, has returned 
from a 12-day visit with governments 
and aviation officials of 10 nations in 
hopes of bringing about agreement on 
the fare issue. In addition to Boyd, the 
group consisted of Robert T. Murphy, 
CAB vice chairman; Allen R. Fergu- 
son. State Dept, coordinator for inter- 
national aviation, and Alfred R. Stout, 
chief of CAB’s rates division. 

No Tangible Results 

The group reported no tangible re- 
sults, and that the talks only revealed 
"a unanimous desire and expectation 
that IATA will promptly reach an 
agreement resulting in substantial fare 
reductions." 

According to airline officials here, 
foreign reaction to the visit was unfav- 
orable, and was viewed in European 
aviation circles as an unwelcome pres- 
sure tactic by a major government. His- 
torically, the airlines, through IATA, 
have strongly defended their rights to 
resolve differences on fares without gov- 
ernment interference. 

The threat of such interference has 


Two Concorde Orders 

Middle East-Air Liban Airlines has or- 
dered two Anglo-French Concorde super- 
sonic jet transports for S19.6 million in- 
cluding spares to use on African and Far 
East routes. The order, signed in Paris 
by Sheikh Alamuddin, president of the 

outside of Europe or the U. S. P 
Alamuddin said it was certain that 
SST aircraft would not be limited to 
transatlantic flights and the order would 
place his organization in a good position 


always been present, but it was never 
applied until the Chandler traffic con- 
ference reduced the round-trip discount 
rate from 10% to 5% which, in effect, 
brought about a fare increase (AW Oct. 
22, 1962, p. 36). That action prompted 
the CAB to instruct U. S. carriers to 
ignore the increase. 

Recriminations from European gov- 
ernments were quick and bitter and 
included threats by several European 
nations to confiscate any U. S. aircraft 
carrying passengers into these coun- 
tries at fares lower that the IATA 
standard. A meeting of the govern- 
ments involved at Ottawa (AW July 
29, p. 28) resolved these differences 
and reaffirmed the need to leave the 
fixing of rates within the IATA traffic 
conferences. 

However, the CAB continued to de- 
mand that U. S. airlines seek lower 
fares, and sent two observers to the first 
Salzburg conference. Immediately fol- 
lowing the trip to Europe, the second 
of its kind in the last year, the Board 
expressed the hope that IATA members 
would resolve the fare problem "with- 
out government interference.” 

European carriers resent the CAB 
action primarily because it has led the 
public to identify them as high-fare 
airlines, a reputation that is unde- 
served in many instances. It is essential, 
however, to recognize that North At- 
lantic fares might not have been re- 
duced had not the CAB interfered, 
and had not the Canadian government 
firmly stood for drastic cuts. 

Meanwhile, the IATA cargo traffic 
conference met in Miami last week to 
discuss North Atlantic cargo rates. 
Seaboard World Airlines and Pan 
American entered the conference with 
widely diverse opinions on how rate ad- 
justments should be made. Pan Amer- 
ican wants a uniform low rate for 
specific commodities, while Seaboard 
advocates reduced rates for specific com- 
modities at high weight breaks and can- 
cellation of certain specific commodity 

In this connection, the Board warned 
that "the cargo rate is not homoge- 
neous." and added: 

"It is a composite of totally dissimi- 
lar commodities-commodities that are 
dissimilar in value, in bulk and in phys- 
ical characteristics. Pricing requires an 
appropriate balance between carrier 
costs, value of service, price offered and 
the traffic received.” 
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TWA Seeks Three-Class Service 

New York— Trans World Airlines has asked Civil Aeronautics Board approval of 

would provide these separate services aboard each of 18 "modified Boeing 707-120Bs. 

• New Standard Class— 26 mid-cabin scats priced at S162 plus 5% tax. Passengers 
would receive complimentary one-course meals. Liquor would cost extra, but movies 
would be shown in flight. 

• Present first-class fare of $186.90, plus tax, would remain the same but the cabin 
would have 12 scats, each with leg rests for reclining. Meals would be served in 

• Coach-class fares, reduced from $145.10 to $144, would be available for 83 seats, 
six-abreast. A complimentary meal and liquor at extra cost would be offered. No 

Modifications to the jets, which now carry 30 first-class and 89 coach scats, would 
cost $20,000. 

Charles C. Tillinghast, Jr., TWA president, said the three-class service, if approved, 
would be an experiment. If successful, he said TWA might try more experiments. 

TWA’s move, aimed primarily at businessmen and government personnel, is a 
counter to United Air Lines' one-class service and to the three -class service offered 
by Continental Air Lines between Chicago and the West Coast. 


Halaby Goes to Moscow for Aeroflot 
Talks; SAS Move May Bar Bilateral 


Washington— Talks between U. S. 
and Russia on a bilateral air transport 
agreement were scheduled this week in 
Moscow despite a formal Scandinavian 
policy with stiff bargaining conditions 
that could block early implementation 
of New York-Moscow service. 

Danish Foreign Minister Jens Otto 
Krak has told Secretary' of State Dean 
Rusk that Scandinavian nations will 
prohibit Aeroflot from flying over their 
territories on the New York-Moscow 
route unless Russia grants traffic rights 
to Scandinavian Airlines System be- 
tween Moscow and Tokyo. Krak told 
Rusk of this development while he was 
here to attend funeral services for the 
late President Kennedy. 

In the face of this hurdle, Najeeb E. 
Halaby, Federal Aviation Agency ad- 
ministrator, met with President John- 
son and was scheduled to leave Dec. 9 
for Moscow to discuss the proposed bi- 
lateral agreement with officials from 
Aeroflot. Halaby also will visit Paris, 
London and Berlin. 

The Scandinavian condition deals a 
severe blow to plans to implement the 
service since Russia has resisted all bids 
from non-communist countries to over- 
fly Siberia between Europe and the Far 
East. 

Last week. Sen. A. S. Mike Monronev 
(D.-Okla.) confirmed reports that pres- 
sures in top-level government circles in 
the U.S. and the Soviet Union for 
signing an agreement have been grow- 
ing during the past two weeks. Pan 
American World Airways, U.S. carrier 
that would operate the New York- 
Moscow route on a reciprocal basis with 
Aeroflot, reportedly has been discussing 


a commercial bilateral agreement with 
the Russian state-owned airline. 

Early last month, President Kennedy 
had expressed optimism that the agree- 
ment would be signed (AW Nov. 4, 
p. 26) following settlement of technical 
details. These details reportedly have 
been settled in talks held by FAA with 
Pan American, Coast Guard, and State, 
Defense and Commerce Dept, officials. 
Russian agreement on these points will 
pave the way for formal signing of an 
agreement by the two nations. 

The Scandinavian ban against the 
Russians first was applied when Aeroflot 
began scheduled service between Ha- 
vana and Moscow. As a result, the 
Russian airline was forced to follow a 
devious route from Moscow to Mur- 
mansk in the north of Russia, over the 
Barents Sea beyond the northern bor- 
ders of Sweden and Norway. 

Russia is known to be anxious to get 
traffic rights beyond New York to Cuba, 
but because of its eagerness to launch 
the New York-Moscow route, this issue 
probably will not be raised in the cur- 
rent negotiations. 

Pan Am Board Votes 
Debenture Issue, Split 

New York— Plan to offer stockholders 
a 560-million issue of convertible deben- 
tures and a 2 for 1 split on common 
stock has been approved by directors of 
Pan American World Airways. 

The proposal also includes the raising 
of quarterly dividends from 20 to 30 
cents, payment beginning Feb. 19 on 
stock of record Jan. 29. After the split. 


which must be approved by stockhold- 
ers at an annual meeting in May, the 
quarterly dividend will be 15 cents. 

The debenture issue will be applied 
by Pan American toward payment for 
aircraft now on order, and will also en- 
able it to clear its books of bank debt. 
It has 523,760,000 still outstanding on 
a 5148.500,000 bank loan received in 
December, 1961. 

“We are going to need more financ- 
ing on future equipment acquisition, 
such as the supersonic transports," a 
Pan American official said. “That will 
be simplified if we clear our books of 
bank debt now." 

Payments on Pan American’s remain- 
ing 5140 million in long-term debt, ac- 
quired from insurance companies, do 
not begin until 1966. The company has 
no plans to call 546 million in outstand- 
ing debentures. 

The airline presently has eight Boeing 
707-320C cargo-passenger jets on order, 
scheduled for delivery in 1964-65. Three 
have already been delivered. Two more 
Boeing 720Bs, destined for Latin Amer- 
can routes, are also on order. Pan 
American made 33% down payments 
on each of the aircraft when orders were 
placed. 

Of 10 million common shares cur- 
rently authorized, 6,340,394 are out- 
standing. Pan American’s earnings have 
risen throughout this vear. with net in- 
come of S20.874.000.' or S3.29 a share, 
in the first nine months. This com- 
pares with 59.271,000. or 51.38 a share, 
in the same period a year earlier. 


Combined Control Unit 

Combined air route traffic control cen- 
ter and air defense center, first of its 
kind, has gone into operation in the 
SAGE direction center at Malmstrom 
AFB, Great Falls, Mont. 

The new combination ARTC and 
SAGE center will give Federal Aviation 
Agencv controllers their first operational 
experience with the use of mosaic radar 
displays that show targets seen by several 
adjacent radars, and computer-generated 
alpha-numeric tags for each aircraft that 

niatic tracking of all radar targets 
whether or not equipped with transpon- 

Thc new ARTC center, which re- 
places old FAA Great Falls center, will 
have an increased control area extending 
approximatelv 610 mi. in an east-west 
direction and 220 mi. in a north-south 
direction. FAA controllers will sit in 

displays to avoid interference between 
Air Defense Command and civil traffic 
control operations. The new facility is 
part of program called Northern Tier In- 
tegration Project. 
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The 727's world tour was a triumph 


We sent a bright new Boeing 
727 to Khartoum, Tokyo, Sydney, 
Johannesburg and 42 other cities 
around the world. We wanted 
pilots, and airline and govern- 
ment officials, to see for themselves 
what this new jet can do. 

The 727 was a hit at every stop. 
Pilots of 27 airlines found the 727, 
with its short, quick takeoff and 
effortless control, an absolute 


delight to fly. Officials found the 
727’s unbelievably smooth and 
quiet ride equally delightful. 

The 727 flew from airports on 
scorching deserts and cold, high- 
altitude areas. It operated with 
ease in everything from torrential 
tropical rains to heavy fogs. In 
more than 94,000 miles, and 139 
separate flights, there was not a 
single mechanical delay. 


The 727, America’s first short- 
range jetliner, has been ordered by 
American, Ansett-ANA, BWIA, 
Eastern, Lufthansa, National. 
TAA (Australia), TWA and 
United airlines. It goes into serv- 
ice early next year. Watch for air- 
line announcements! 


727 


Amery Reshuffles BO AC Board; 
Deputy Chairman Plans to Resign 


London— Minister of Aviation Julian 
Amery last week reshuffled the board 
of British Overseas Airways Corp. and 
confirmed that the deputv chairman. 
Sir Wilfred Neden. will resign soon. 

Facing a hostile opposition Labor 
Party in a major debate on the BOAC 
shakcup. Amery also forced through 
the House of Commons a bill to in- 
crease the borrowing powers of the air- 
line by S70 million. 

Neden follows Sir Matthew Slattery, 
BOAC chairman, and Sir Basil Small- 
pcice, managing director, in top-level 
resignations (AAV Dec. 2, p. 39). But 
three directors resisted Amerv’s request 
that they leave before expiration of 

Amery said he asked Neden and the 
three directors— Lord Rcnncll, Lord 
Twcedsmuir and Lionel Poole— whether 
they would be prepared to leave early 
next vear. He added: 

“Sir Wilfred Neden, who is over 70 
and was due to retire in June, saw at 
once the force of my suggestion, and 
he has agreed to retire in the new year. 
. . . Tire other members. Lord Rennell, 
Lord Twcedsmuir and, I understand, 
Mr. Poole, have so far declined to do 
so for reasons which no doubt seem 
good to them. They have, however, 
assured me that they will cooperate 
fully with Sir Giles Guthrie." 

Guthrie is a merchant banker who is 
the newly appointed chairman and man- 
aging director. 

Amery said that new members of the 
Board will be: Sir Duncan Anderson, 
62, former chairman of the Federal 
Power Board of Rhodesia and Nvasa- 


Noise Ordinance 

New York-Nine airlines operating at 
New York International Airport have 
filed suit in Federal District Court at 
Brooklyn against an anti-noise ordi- 
nance passed recently by the Town of 
Hempstead on Long Island. 

The suit attacks the ordinance as in- 
valid, unconstitutional and so unclear in 
its terms that no one can agree on its 
interpretation. The city ordinance, 
posed in opposition to jet aircraft noise, 

stead greater than that of a truck passing 
50 ft. away. 

The airlines said the ordinance forces 
upon pilots the choice between endan- 
gering the lives of passengers or violat- 
ing the law. Carriers bringing the suit 
were American. Braniff. Delta. Eastern. 
National, Northwest, Pan American, 
TWA and United. 


land; Arthur Norman, 46, managing di- 
rector of the De La Rue Group, and 
Ron Smith, 48, general secretary of the 
Union of Post Office Workers. 

The minister, noting he is “anxious 
to get a balance between the necessity 
for continuity and the bringing in of 
new men," said he has asked Sir Walter 
Worbovs, John Booth, Keith Granville 
and Gilbert Lee to remain on the board, 
and all have accepted. New board sec- 
retary will be accountant Charles Har- 
die, an associate of Guthrie’s in various 
directorships. 

Amery denied that Slattery and Small- 
peice had been fired, although early last 
week, in a message to the BOAC staff. 
Smalipeicc said: “As you will all know 
by now, I shall be leaving the corpora- 
tion not through any wish of mine, at 
the end of the year.” 

In other developments, Amery: 

• Again refused to publish the highly 
controversial Corbett Report into 
BOAC's finances, lie said only that 
pertinent sections will be shown to the 

• Said the still-sccrct agreement be- 
tween BOAC and Cunard Steamship 
Co. will be made available to Parlia- 
ment if the two companies agree. He 
made the decision after being reminded 
that copies of the agreement had been 
given to the U. S. Civil Aeronautics 

• Confirmed that lie has been discus- 
sing the possibility of a new route- 
sharing agreement between BOAC and 
British United Airways, the nation’s 
leading independent airline, concern- 
ing the 70-30 split now in favor of 
BOAC on African routes. 

Answering charges of Ministry in- 
terference in BOAC’s affairs. Amen- 
said he knew of only two instances of 
the Ministry directing the corporation 
to act against its commercial interests. 
One involved investing in Kuwait Air- 
ways. and the other in making advance 
payments to Bristol Aircraft. Ltd., “in 
respect to certain Britannias where 
Bristol was in financial difficulties." 

Amery also said he considered BOAC 
had been correct in buying British air- 
craft, although, in fact, the airline had 
bought many American aircraft. 

"While the view of the government 
and the view of the corporation has 
been that it should buy British when- 
ever possible, this has not been some- 
thing on which we have insisted unrea- 
sonably. 

"Of course, ministries are right to 
use their influence to try to persuade 
corporations to buy aircraft which gov- 
ernment policy wishes to see bought. 


Communist ‘Union’ 

Geneva— East European airlines under 
Soviet pressure are considering Aeroflot- 
sponsored proposals for establishment of 

position, were discussed in Bucharest last 

Union, Czechoslovakia. Poland. Hungary, 
Bulgaria and Romania. They sought wavs 
to eliminate duplication of services and 
facilities and to cut the heavy financial 
losses suffered each year by most of the 

ship all airlines concerned' would retain 
their identity, but the Russians hope to 
gain a 65% majority for Aeroflot. CSA 
Czechoslovak Airlines would be allotted 
between 20 to 25%. with the remaining 
10 to 15% to be divided among LOT 

Transport. TABSO Bulgarian Air Trans- 
port and Tarom Romanian Air Transport. 

According to sources here. LOT. 
Malev, TABSO and Tarom are objecting 
to the proposal on the grounds that it 
would hamper their development, par- 
ticularly in the Western Hemisphere. 


but there is no obligation on them to 
yield. We wanted to see the [West- 
land] Rotodvne brought into service by 
BF.A. but we could not get Lord Doug- 
las to play; and he was quite right.” 

The minister also emphasized that 
“it would be quite wrong to accept 
easily the idea that the [Vickers] VC. 10 
was something pushed down the throat 
of the corporation," predicting that the 
aft-mounted jet transport will prove to 
be a great commercial success. 

Hawaii Route Ruling 
Protested by Western 

Washington— Western Air Lines last 
week charged that the Civil Aeronautics 
Board had ignored the public needs in 
failing to award the carrier a Hawaii- 
mainlnnd route. 

In a petition for reconsideration, 
Western held "the Board's decision . . . 
ignores completely the legally estab- 
lished needs of the traveling public for 
new air sendee." In a previous decision 
(AW Nov. 18. p. 38). the Board termi- 
nated the Transpacific Route Case and 

should be deferred pending a general 
review of the Pacific market. 

In its petition. Western also argued 
that the CAB erred in terminating the 
case without deciding the issues, and 
failed to comply with statutes that re- 
quire it to act “as speedily as possible” 
in route application cases and in failing 
to award Western a San Diego-Hawaii 
route for reasons which do not apply to 
that route. 
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What weighs 50 tons and can land in a bean field? 


If you had been one of the spectators at Exercise 
Swift Strike III last August in North and South 
Carolina, you’d have seen it happen! 

Big Lockheed/USAF C-130 Hercules airlifters, 
weighing 50 tons gross and more, made spectacular 


landings and takeoffs in hastily scraped bean fields 
and other rough spots. The rugged big birds made 
paradrops of men and materiel, too, through their 
giant rear doors. And, in a dazzling new display of 
airdrop versatility, the C-130s performed the new 


cargo delivery technique — flying five feet off the 
ground and having cargo snatched out by hook and 
ground-cable through the C-130’s huge rear opening. 
This revolutionary new method makes it possible to 
position strategic cargo precisely in clearings close 
to the action— where it’s needed, when it’s needed. 


In addition to its over-all ruggedness, reliability, 
and rough-field landing and takeoff ability— the 
C-130’s straight-in rear loading configuration keeps 
ground cycle time at a minimum. Today, 600 
Hercules airlifters, 18 different versions, are in 
service — flying the colors of 7 nations. 

«— > «■=■*" t— C-130 Hercules 



Sinclair keeps ahead - 
to keep aviation ahead 


Keeping up with aviation’s progress is a pretty hard 
job these days. Keeping ahead is even harder... 
but Sinclair Research takes pride in doing it. 

From this research-for-progress have come many 
products of great help to aviation— Sinclair higher- 
octane fuels which gave piston engines greater 


power— Sinclair jet fuels which jets used to break 
the sound barrier— special Sinclair lubricants which 
helped to put man into space. 

Sinclair Turbo-S Oils are among these fine prod- 
ucts. Major airlines rely on Turbo-S Oils by Sinclair, 
a leading supplier of quality aviation products. 


\Sincloirj 


SINCLAIR AVIATION OILS 


SHORTLINES 


► Civil Aeronautics Board has staved 
the effective date of Pan American 
World Airways’ Tahiti route (AW Nov. 
IS, p. 38) to Jan. 11 to provide reason- 
able time for reconsideration. White 
House approved the certificate Sept. 
24, but the certificate was not served 
by the Board until Nov. 12. 

► Federal Aviation Agency has awarded 
its first Aviation Mechanic Safety 
Awards to John Motta of TWA in the 
air carrier category, and to Norton G. 
Stubblefield of the Morrison-Kundsen 
Co. in the general aviation category. 

► Hying Tiger Line has reported a loss 
of S687.190 for the first nine months 
of 1963, compared with net earnings of 
S2.6 million in the same period of 1962. 
Carrier reported a 5146,752 profit in 
the third quarter of this year. 

► Mohawk Airlines has asked CAB for 
permission to adopt a Charge-A-Flight 
plan under which a passenger would 
pay a $3 “administration" fee and board 
his flight. Passenger would pay for 
his ticket in three equal, monthly in- 
stallments. For each S50 of credit, 
the S3 fee would be charged. No credit 
investigations would be conducted, 
and only normal identification would be 
required to qualify. 

► Northwest Airlines has reported net 
earnings of 58.5 million for the first 
10 months of 1963 compared with 56.7 
million reported in the same period 
last year. Total operating revenues rose 
from 5126.6 million to 5140.5 million. 

► Seaboard World Airlines has reported 
a net profit for October of S994.065 be- 
fore special provision of S2 million for 
possible future loss on sale of piston air- 
craft. Revenues for the month totaled 
$22.8 million. 

► Trans World Airlines will award S3 
million in contracts next year for the 
expansion of ground cargo facilities at 
San Francisco, Los Angeles, Chicago, 
St. Louis, New York, Paris, London, 
Frankfurt, Milan and Rome. Contracts 
totaling 5326,000 for handling equip- 
ment have been let. Carrier’s all-cargo 
jet service began last week on the trans- 
continental route. 

► United Air Lines has developed a pro- 
cedure that enables the carrier to check 
and wind stainless steel foil used in 
flight recorders. Until the system was 
adopted, United spent some 550,000 
annually for the foil in pre-wound 


AIRLINE OBSERVER 

► Federal Aviation Agency is continuing its drive to sell U. S. supersonic 
transports in foreign markets in hopes of attaining a substantial backlog 
of purchase intentions to support immediate development of the aircraft 
(AW Nov. 18, p. 45). Two position orders by El A1 and four bv Northwest 
last week bring the total position orders accepted to 45. El A1 has been 
granted positions 10 and 14 in the prime North Atlantic market and North- 
west has been given positions 18, 22, 29 and 56 in the secondary Pacific 
market under the FAA plan for assigning delivery positions (AW Nov. 4, 


► Scandinavian aviation authorities arc studying a new point system designed 
to measure flight crew fatigue and improve inflight safety. Fatigue points 
ranging from 0 to 10 for various duties in each hour are allotted, plus extra 
points for landings. Limit of 100 points would be imposed upon each crew 
member per flight. Adequate rest periods would subtract from this point 
total. Application of the system would have its heaviest impact upon 
regional type routes requiring a large number of takeoffs and landings. 

► Trans World Airlines will decide by the end of the year whether to carry 
a 59 million hull insurance accrued during 1963 as income or use it to set 
up a pennanent reserve. The fund became available last month when TWA 
arranged for a special hull insurance policy to cover aircraft fully for the bal- 
ance of the year. Last year, TWA credited S8,847,147 in insurance to 
income in the fourth quarter, which produced a profit for the airline in a 
normally slack period. 

► CAB has made its contribution to the current air fare muddle. Noting 
that the thrift class fare between Hawaii and the mainland (AW Nov. 11, 
p. 56) was 533-or 25%— less than regular coach fare, the Board decided to 
investigate the coach fare and may order a reduction of that rate. The Board 
reasoned that the main differences between the two classes is the sen-ice of 
meals, and presumably concluded that 533 was a large amount to pay for a 
dinner or lunch. Meanwhile, United Air Lines filed a reduction in the 
Family Plan discount and lower first-class fares to meet American’s proposed 
tariff (AW Dec. 2, p. 47), but promised to file a “vigorous protest” against 
the plan. 

► Russia reports that “one of the largest airport terminal buildings in the 
country" has been opened to passengers at Novosibirsk on the USSR's trans- 
Siberia route. Airport facilities have also been improved at Tsclinograd 
(formerly Akmolinsk) in Kazakhstan to permit regular stops by four-turbo- 
prop II- 1 8s flying the Moscow-Alma Ata route. 

► Federal Aviation Agency is conducting tests to determine the accuracy 
of airborne radio navigation equipment. The seven-month program, called 
the navigation equipment capability analysis project, is being handled by 
Hoffman Electronics Corp. under an FAA contract and involves checks on 
about 1,500 VOR receivers and DME and TACAN interrogators in aircraft 
through the U. S. 

► Eastern Air Lines set a new record on its Air-Shuttle operation by carrying 
17,571 passengers on Nov. 27, the day before Thanksgiving. The record 
was promptly broken on the following Sunday, when 20,589 passengers were 
carried on the Washington-New York-Boston Air-Shuttle operation. 


► San Francisco & Oakland Helicopter Airlines has been issued the first per- 
manent certificate to be awarded any helicopter carrier. Certificate author- 
izes the airline to serve the San Francisco-Oakland area without subsidy. 


► U. S. trunklines and all-cargo airlines have reported a 10.5% increase in 
cargo ton miles for the first 10 months of 1963 over the same period last 
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If you've never driven a car with front-wheel drive, 
try the one that won at Monte Carlo. 



Romanian Carrier Plans Tu-124 Purchase 




By Edith Walford 

Geneva— Transporturi Aerienc Ro- 

linc, plans to order Russian Tupolev T u- 
12-1 medium-range turbojet transports 
soon for its existing international net- 
work linking West and East European 
centers and on new routes sought in 
England. Holland and the Near and 
Middle East. 

Tarom also hopes to extend its routes 
to India and Indonesia when it can 
obtain long-range jet equipment com- 
petitive with other carriers already oper- 
ating over those routes. 

The jets also will allow the company 
to carry out its planned expansion of 
tourist charter services, a comparatively 
new but increasingly popular feature of 
its operations according to airline of- 
ficials. 

Tu-124 Favored 

Like several other East European car- 
riers. including LOT-Poland Airlines. 
Malev Hungarian Air Transport and 
Tabso Bulgarian Air Transport. Tarom 
favors the Tu-124 twin-jet. medium- 
range transport with a seating capacity 
of between 44-56 passengers. The 75- 
89 passenger Ilyushin 11-18 turboprop 
aircraft entered service with Tarom in 
1961 and is its only turbine-powered 
plane. 

Other Tarom aircraft include the 
aging Antonov An-2 utility biplanes and 
the Li-2 and Ilyushin 11-14 transports. 

In conjunction with the Il-lSs. the 
new Tu-124s arc scheduled to operate 
over the carrier's medium-range network 
and to replace the 11-1 4s. some of which 
arc still in service on several interna- 
tional routes. The new jets also will 
be used to supplement the Il-18s on 
charter flights during the peak travel 
seasons of the year. 

11-14 Use 

The Il-14s then will be assigned ex- 
clusively to the operation of the air- 
line's internal routes as a much-needed 
replacement for its obsolescent Li-2 
fleet. 

To cater to increasing demand for its 
domestic services, the carrier says it also 
urgently needs several Soviet-built, 44- 
passenger Antonov An-24 twin turbo- 
prop aircraft. In addition to Bucharest, 
its home base, Tarom maintains a total 
of 16 national airports located at stra- 
tegic points throughout the country. 
Two of these, Succava and Caransebcs. 
were recently completed. Additional 
ones are planned. 

Year-around service frequency be- 
tween each of these varies from a low 


trip flights daily. 

In hopes of breaking into the long- 
ijngc turbojet field. Tarom is studying 
the performance of Russia's Ilyushin 
11-62 as well as that of Britain's Vickers 
VC. 10. 

A Ann decision on the type or num- 
ber of any new equipment has not been 


reached and probably will have to await 
final government approval before orders 
can be placed, according to airline offi- 

Romanian air services before World 
War 2 were practically non-existent. 
Lares Romanian Air Lines, the former 
Romanian state-operated carrier, ac- 


AVIATION WEEK & SPACE TECHNOIOGY. 


}. 1963 



The Spey is winning world acceptance 

Production engine deliveries of the Spey are building up fast. And more and more airlines 
are showing firm interest in the engine for their re-equipment programmes. 

In its design and rating the Spey is based on Rolls-Royce’s unique experience of 10 years 
commercial turbine operation. This ensures the operational economy vital for profitable use 
of the short-haul jet. 

The Spey will bring to jet travel all the inherent qualities of the Dart propjet. 



A NEW PHASE BEGINS WITH ROLLS-ROYCE POWER 


ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE LIESSE ROAD, MONTREAL, P.Q. 




ROMANIA'S ONLY INTERNATIONAL AIRPORT, Baneasa, near Bucharest, connects the Romanian capital with 16 other domestic and 
and 14 international centers within West and East Europe, in addition to Moscow. 


counted for a total of only 9,445 pas- 
sengers over its entire network in 1938. 
Following the postwar reorganization of 
public facilities, including air transport, 
the national airline's name was changed 
to Taroni Romanian Air Transport. 
Since then, officials say, annual opera- 
tional results have shown a slow but 
steady upward trend. 

Network Grows 

The network totaled- 3,832 route mi. 
in 1960. It grew to 4,183 mi. in 1961, 
and to 4,343 mi. last year. It currently 
covers 5,567 route mi.— an increase of 
45% oyer 1960. 

Specific performance figures are not 
available, but according to the company 
the number of passengers carried in the 
last five years on its combined interna- 
tional and internal flights represented 
a 250% 'increase over the 1959 total, 
while the volume of freight transported 
has climbed to 1.8 times greater than 
recorded.in 1959. 

Tourists using the carrier’s charter 
services, particularly to the popular 
Black Sea, Danube Delta and Car- 
pathian Mountain resort areas of Ro- 
mania, also increased steadily in recent 
years. The airline says that thus far 
this year over 1 5,000 tourists from West 
European countries— including Scandi- 
navia, West Germany, England, 
France, Austria, Belgium, Switzerland 
and Holland— have visited Romania on 
Tarom's charter flights in addition to 
large numbers from Soviet-controlled 
areas. The carrier says there is still 
plenty of room for further development. 
It intends to introduce a more stand- 
ardized and generally improved charter 
service as an essential means of attract- 
ing greater numbers of potential tourists 
to Romania. 

The airline’s present international 


network connects 1 5 different Euro- 
pean capitals with Bucharest and in- 
cludes the following 11-14 and/or 11-18 
operated round-trip services: 

• Bucharest to Brussels via Vienna and 
Frankfurt/Main, twice a week. 

• Bucharest to Copenhagen via Prague 
and East Berlin, once a week. 

• Bucharest to Warsaw via Budapest, 
once a week. 

• Bucharest to Moscow, twice a week. 

• Bucharest to Athens Via Sofia, once a 
week. 

• Bucharest to Athens via Sofia and 
Belgrade, twice a week. 

In addition, the 11-14 and 11-18 fleet 
carries out year-round charter flights 
anywhere within Europe as well as to a 
number of centers in the East including 
Egypt, India, Indonesia, Burma and 

Agricultural Work 

. The company concentrates primarily 
on the transport of passengers and cargo, 
but its activities also include rapidly in- 
creasing agricultural and air ambulance 
services, although the Romanian health 
authorities are directly responsible for 
the latter. Tarom generally uses its An-2 
utility aircraft for crop-dusting and pest 
control as well as for other multi-pur- 
pose duties. The company says its An-2 
fleet is averaging a total of 1 5,000 flight 
hours annually. 

The airline’s flight personnel and 
technicians receive their basic instruc- 
tion locally. Crew members to be as- 
signed to new types of aircraft undergo 
special training courses in Russia, source 
of origin of the carrier’s present fleet of 

All servicing and intermediate over- 
haul work on airframes and powerplants 
of the Li-2, 11-14 and 11-18 aircraft is 
carried out either in Tarom’s own or at 


other workshops in Romania specializ- 
ing in overhaul and maintenance. These 
units also are responsible for major air- 
frame overhaul including engine changes 
on the Il-18s. 

Average yearly utilization rate of each 
of the Li-2s is 1,000 flight hr. The Il-14s 
average 1,200, and the 11-18 aircraft 
average 1,500. 

SAS 1962-63 Profit 
Totals $4,000,000 

New York— Profit of S4 million was 
achieved by Scandinavian Airlines Sys- 
tem in the year ending Sept. 30, a sharp 
reversal from the $4,700,000 deficit 
recorded for the comparable period of 
1961-62. 

Total revenues of $180,400,000 rep- 
resented a $15,900,000 improvement 
over the previous vear. Traffic revenues 
alone were $140,200,000. S12.100.000 
more than in 1961-62. 

SAS was one of the carriers benefiting 
most from the record increase of tourist 
travel to Europe in 1963. Its average 
load factor was 60% both ways across 
the Atlantic from May 1 through Au- 
gust. In June it averaged an 82.8% 
load factor on 119 eastbound flights, 
second only to the 89.9% reported by 
Irish International Airlines. In August, 
SAS’s westbound load factor was 83.5% 
on 123 flights, again topped only by 
Irish with 96.8%. Load factor for the 
year was 53.2%. 

The airline’s expenses rose only about 
$7 million during the vear. totaling 
SI 58,800.000. This left a gross surplus 
of $21,600,000, from which S17.500,- 
000 was drawn for depreciation. The 
S600.000 set aside for pensions was off- 
set by $500,000 from the sale of surplus 
flight equipment. 
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It’s got to be perfect to ride with Telstar 


When Telstar hears and sees and 
responds, tens of thousands of liny 
parts must perform perfectly. Among 
these are the solid tantalum capaci- 
tors, produced by Kemet Depart- 
ment, Linde Company, Division of 
Union Carbide Corporation. 

Highest quality is vital. So to have 
every possible assurance, this special 
breed of capacitors was radiographed 
in two planes. Radiographs showed 
whether the tantalum anodes were 
positioned and potted properly and 


whether any stray solder globules 
were present which might migrate 
and create a short circuit. 

The space age has created one of 
the most exacting and extensive 
assignments radiography has ever 
had. Along with its use in inspecting 
castings and welds for soundness, 
comes the vitally important inspec- 
tion of sealed internal assemblies. 

Radiography gives assurance that 
only quality work is delivered, which 
helps build a reputation that attracts 


new business. If you’re interested, 
talk to an X-ray dealer or write to 
have a Kodak Technical X-ray 
Sales Representative call. 

Two outstanding 
KODAK Industrial X-ray Films 



EASTMAN KODAK COMPANY 
X-ray Sales Division Rochester 4, N.Y 


MILL LENGTHS OR CUSTOM 
CONFIGURATIONS 




■ In straight lengths or custom configurations, rigid 
waveguides offered by Phelps Dodge Electronics meet 
the performance standards called for in advanced micro- 
wave applications. 

Bending and terminating waveguides into complex 
configurations at selected frequencies is a prime Phelps 
Dodge Electronics capability. Twists, bends, coils, off- 
sets, transitions, fabrications and complete assemblies 
are creatively engineered to meet relatively unlimited 
specifications. 

Twelve-foot mill lengths are available in 16 JAN and 
EIA sizes. These guides are carefully extruded and drawn 
to precise tolerances from certified oxygen-free copper 
and commercial bronze, 90% . 

Solutions to the most difficult, high frequency applica- 
tions may well be found with the ultimate in cabling, off- 
the-shelf or designed to your unique requirements, 
matched connectors, specially configurated waveguides 
or cable delay lines. In addition to these pure-bred com- 
ponents, Phelps Dodge Electronics offers capability in 
the development of subsystems for missile check-out and 
guidance, radar, telemetry, or any feed network assign- 
ment in the microwave spectrum. 



ELECTRONIC PRODUCTS CORPORATIONUj 

BO DODGE AVENUE ■ NORTH HAVEN • CONNECTICUT'^ 
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Relay 2 Designed for Enhanced Reliability 


By Kenneth J. Stein 

Hightstown, N. J.— First detailed de- 
scription of avionics, instrumentation 
and structural elements of Relay 2 dis- 
closes seven modifications designed to 
improve significantly the reliability and 
performance of the new communication 
satellite, based on experience from Re- 
lay l's year in orbit. 

Three of the changes, relating to 
power regulation and control circuitry, 
are calculated to preclude a recurrence 
of the loss of on-board power attributed 
to an uncontrollable voltage regulator 
circuit during Relav l's first days in 
orbit (AW Dec. 2-h 1962, p. 24)'. 

In basic structure and mission, the 
new satellite, scheduled now for launch- 
ing in late January or February', is 
identical to Relay 1. It will provide sim- 
ilar broadband communications trans- 
ponders operating on the same frequen- 
cies and essentially unchanged instru- 
mentation and telemetry capabilities. 

However, according to Richard P. 
Dunphv, Relay project manager at 
Radio Corp. of America's Astro-F.lec- 
tronics Div., which built Relay here for 
the National Aeronautics and Space Ad- 
ministration's Goddard Space Center, 
communications reliability and perform- 
ance arc expected to be enhanced by 
these changes: 

• Use of N-on-P solar cells, in place of 
the P-on-N type used earlier, to provide 
a significant increase in radiation re- 
sistance with a consequent lowering of 
the rate of output power loss (AW Mar. 
4. p. 88). The N-on-P cells should de- 
teriorate only about 10% over a year- 
fronr an initial current output of 1.8 
ampere down to 1 .6 amp. 

Output under irradiation for the 
P-on-N type leveled off asymptotically 
from a similar initial \nluc of 1 .8 amp. 
after launch to about 0.9 amp. by early 
September. Dunphv said. Currents 
given are output from the solar cell 
array and are thus unrelated to the diffi- 
culties in the high-power transistor volt- 
age regulator. Use of the N-on-P array 
makes the mechanism of energy transfer 
less sensitive to irradiation. 

• Selection of transistors for the high- 
power voltage regulator to avoid the 
dew-point characteristic that made it 
impossible to turn off one power supply 
in Relay 1 until the battery voltage 
dropped to an abnormally low figure 
during the satellite's first two weeks in 
orbit. This failure was attributed to an 
apparent change in the characteristics 


of the 2N174A transistors originally 
used in this circuit as a function of very- 
low temperature. 

At approximately — 20C, the collec- 
tor-to-base leakage current (I,„) rose 
sharply (sec sketch, p. 58). and the 
lightly driven transistor would not turn 
off. As a function of time, the battery 
voltage dropped, causing a reduction in 
the heat dissipated into space by the 
transistor. Its temperature eventually 
fell below the critical point and the 
transistor turned off. RCA engineers 
confirmed their theoretical analysis of 
the cause and effect sequence when the 
battery voltage had recovered to nor- 
mal value. On Dec. 27 they once again 
turned on the troublesome voltage regu- 
lator and. once again, were unable to 
turn it off. The cycle of lowering volt- 
age and heat dissipation caused it to 
shut off on Jan. 3, Since then, the im- 
paired power supply has not been used 
and all power has been taken from the 
back-up supply. Dunphv said. 

The Relay 2 power supplies substitute 
an electrically equivalent transistor, 
type 2N1358, for the 2N174As. RCA 


sampled the entire industry and selected 
transistors that do not exhibit the dew 
point characteristic that caused the 
earlier problem. 

• Addition of magnetic latching relays 
to the power supply for the broadband 
communications system to provide "re- 
dundant reliability” by providing a sec- 
ond. positive means of turning off the 
power supply by ground command in 
the event the 2N1358 transistors de- 
velop characteristics that repeat the 
earlier experience. 

This change was made only after a 
considerable amount of discussion as 
to whether the new circuit component 
would introduce added unreliability into 
the Relay system. The magnetic relays 
have been used in aerospace applica- 
tions for a number of years, and the 
ultimate consensus was that their use 
would be beneficial. Dunphv said. 

• Addition of temperature sensors on 
the bottom ring of the satellite, in close 
proximity to flic physical location of 
the 2N1358 transistors in the voltage 
regulator, to provide a means of detect- 
ing. through ground telemetry, when 
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Our publication “Technical 
Information for the Engineer" 
Number 1 was written and 
published for two major 
reasons. First, as the 
nation's leading innovator and 
producer of precision 
components, we wanted to 
sell more of them and 
secondly, some time ago we 
recognized that although 
textbooks on servomech- 
anisms were very complete, 
the field suffered through 
a lack of uniform terminology 
and tests methods. 

We attempted to cover the 
theory lightly in our book 
with major emphasis on terms, 
applications and component 
behavior from the user's 
point of view. You may obtain 
a copy of this 60 page 
booklet simply by writing to us. 



ComPac 8 SERVO ASSEM- 
BLIES. Kearfott's advanced Size 
8 component designs have 
made possible the most com- 
plete variety of in-line servo as- 
semblies available.The ComPac 
8 units, %" in diameter, provide 
high performance "closed end" 
devices incorporating a wide 
range of driving and driven ele- 
ments coupled through preci- 
sion single or dual speed gear 
reducers. 

System designs based on the 
ComPac configurations benefit 
from high packaging density, 
and elimination of provisions 
for the multiple mounting of 
independent elements and gear- 
trains. A typical ComPac con- 
sisting of a servomotor — gear 
reducer resolver and potenti- 
ometer combination measures 
only 3 inches long and weighs 
3 ounces. 

Size 8 components available 
for ComPac assemblies: 

□ Motors - Servo, Stepper, 
Braked, Inertial and Viscous 
Damped. 

D Motor Generators and Tach- 
ometers. 

Q Synchros and Resolvers — 
Transmitters, Transformers, 
Differential Transmitters, 
Resolvers, Linear Synchros, 
4 wire Synchros. 



SIZE 8 COMPENSATED RE- 
SOLVERS. Winding compen- 
sated Size 8 and 11 resolvers 
and matching Size 11 buffer 
amplifier are also available from 
Kearfott for high precision com- 
puting resolver chains.Trimmed 
for unity transformation ratio, 
the resolver-amplifier combina- 
tions provide TR of 1.0000 
* 0.0017 over the temperature 
range of -55 to +125°C, fre- 
quency variation of 400 ±20 
cps and voltage variations from 
0.5 to 20 volts or simultaneous 
combinations of these varia- 
tions. When used with size 8 
resolvers, the servo mounted 
size 11 buffer can be installed 
adjacent to the resolver. A 
"Piggy-Back” tandem assembly 
of the Size 11 resolver and buf- 
fer amplifier is available as well 
as separate Size 11 resolver and 
servomounted Size 11 buffer. 
Additional characteristics of 
the combined buffer-amplifier 
assemblies are as follows: 



COMPONENTS 




4 WIRE SYNCHROS. High sys- 
tem accuracy using Size 8 com- 
ponents is made possible 
through Kearfott's 4 wire syn- 
chros. Wound as resolvers, but 
with appropriate electrical 
characteristics to permit their 
use as transmitters, differen- 
tials or control transformers, 
these components can be di- 
rectly applied in feedback loops 
without the use of special buf- 
fer amplifiers. Features indi- 
vidual component accuracy of 
3 minutes of arc from electrical 
zero, when these components 
are used in a typical 3 compo- 
nent string, overall accuracy will 
be approximately 5.2 minutes 
of arc from EZ. Designated RX, 
RDX and RC corresponding to 
transmitter, differential and con- 
trol transformer respectively, 
the application of these compo- 
nents to your analog computa- 
tion devices will contribute to 
increased accuracy, while re- 
ducing volume and weight. 
Units for high vibration (2000 
cps 20 g's) and high tempera- 
ture (200°C) environments can 
be provided on special order. 


STEPPER MOTORS. Size 8 
stepper motors provide non- 
ambiguous shaft position cor- 
responding to a sequentially 
pulsed digital input. Positive 
positioning of shaft through a 
magnetic detent rather than 
mechanical devices contributes 
to the reliability and perform- 
ance of these motors by elimi- 
nating shock loading and me- 
chanical wear. Accurate and 
positive shaft position makes 
this unit ideal for application 
in counting, positioning and 
switching mechanisms and in 
applications involving the use 
of two motors in a self-syn- 
chronizing manner. The latter 
application permits a form of 
closed loop servo operational 
from a digital input. 

Typical characteristics include: 
400 pulses/sec response rate-, 
0.80 in. oz. holding torque; 0.30 
gm cm 3 rotor moment of inertia; 
28V excitation, other values 
available. Overall dimensions-, 
%” diam x 0.875" long; weight 
1.5 oz. 

Compatible welded electronic 
switching assemblies can be 
provided for driving these step- 
per motors. Other motors in 
various frame sizes are also 
available. 
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AND MICROELECTRONICS. 

We've looked around and have 
not been able to find anything 
to compare to our new Hybrid 
Microelectronic Servo Amplifier, 
it delivers 5 watts into a Size 
15 motor or motor generator 
and is only V* cubic inch in 
volume. 

This amplifier combines the 
best of vacuum deposited tech- 
niques with discrete compo- 
nents to provide a highly reli- 
able device. It will deliver a full 
5 watt output in ambients to 
71°C and 3.5 watts in an ambi- 
ent of 100°C. A highly efficient 
beryllia mounting surface as- 
sures adequate heat transfer 
and electrical isolation. Gain is 
adjustable through the use of 
an external resistor over the 
range of 100 to 1000. The out- 
put is 40 volts nominal and the 
gain stability over the tempera- 
ture range is ±3 db. 

This amplifier will drive Kear- 
fott's size 5, 8, 10, 11 and 15 
servo motors and motor gen- 
erator combinations. 
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DEFENSE IS A MATTER OF SECONDS 'SZ2ZFXZ; 


all-out attack can be launched at the touch of a button. / To help our Strategic Air Command to live with 
this split-second timetable, ITT is now producing the world's largest automated command-control sys- 
tem. Known as Project 465L, it will speed up the flow of decision-making data to and from U.S. Air Force 
control network. / This automated high-speed information processing and display system was developed 
to aid the command battle staff in making decisions within the compressed time demands of the missile 
and space era. / Project 465L is but one of dozens of defense systems developed by ITT to safeguard the 
peace. / International Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, 
New York 22, New York. 




their temperature approaches the critical 
range. Five sensors have been relocated 
in Relay 2. 

• Use of a new traveling wave tube 
(TWT). which is unpressurized, in 
place of the earlier version, which was 
hermetically sealed in a pressurized con- 
tainer. Use of the unpressurized TWT 
makes transponder reliability less de- 
pendent on good welding workmanship 
in sealing the final joints, in Dunphy’s 
estimation. The unpressurized tube has 
operated for over 3,000 hr. in a simu- 
lated vacuum environment of 10' 7 
mm. Hg. 

In making the change, RCA engi- 
neers found that use of the original 
thermal design in a vacuum produced 
overheating of the traveling wave 
tube’s helix. This dictated a re-design 
to permit operation of the TWT with- 
out the cooling gases present in the 
pressure vessel. Another finding was 


Relay 1 Silencing Nears 

silence Relay 1 at the end of onc ? ycar in 
orbit. ±18 days, is expected to function 
between Nov. 25 and Dec. 31. The 

of which will cut off all power. 

Launching of Relay 2 does not de- 
pend in any way on the silencing of its 
predecessor. Relay 2, however, does not 

ate indefinitely, according to Richard P. 
Dunphv, Relay project manager at 
RCA’s Astro-Electronics Div. 

Meanwhile, RCA personnel arc con- 
ducting a pool on which day during the 
36-day interval Relay 1 will shut down. 


that a charge built up on the outside of 
the traveling wave tube's glass envelope 
in a vacuum environment. This was 
solved by providing grounding strips on 
the exterior of the envelope. 

The unpressurized version of the 
tube also required that some of the 
materials be less temperature sensitive. 
High temperature parts were blackened 
to attain the right cmissivity for a 
vacuum. 

Dunphy says it is hard to estimate at 
this point whether there is any sig- 
nificant difference in reliability between 
pressurized and unpressurized versions. 
It is interesting to note that Relay 2, 
unlike Relay 1, has no timer aboard to 
shut it off after a fixed interval, and 
may be expected to operate for a con- 
siderable time. 

The new TWT is rated at the same 
10-w. radiated power, and is identical 
in gain, bandwidth and other essential 
characteristics. As a result of its experi- 
ence, RCA’s Electron Tube Div. at 
Harrison, N. J.. has evolved an optim- 
ized, high-efficiency, unpressurized trav- 
eling wave tube design weighing about 
1 lb., and providing from 2-20 w., de- 
pending on how bandwidth vs. power 
vs. efficiency are traded. This new tube 
(see photo, p. 58) might be used aboard 
a third Relay, if a decision is made to 
launch one. Although RCA is produc- 
ing three flight satellites in addition to 
the prototype. Relay 3 is presently des- 
ignated only as a back-up for Relay 2. 
However, there has been some talk of 
launching a third Relay. 

• Descnsitization of command circuitry 
to minimize radio frequency interfer- 
ence characteristics so that stray radia- 
tion on 148 me. will not generate spur- 
ious commands. At the same time, the 
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Comsat Developments 

mcnls are needed to sp3n the gap be- 
tween experimental satellites like Relay 
and practical, full-time communications 
satellites, according to Richard P. Dun- 
pliy. Relay project manager at RCA’s 
Astro-Electronics Div. 

Notwithstanding research currently be- 
ing conducted for the Defense Dept., 
NASA, the Communications Satellite 
Corp. and others, Dunphy listed the fol- 
lowing items as what he considers some 
of the pressing intermediate objectives: 
• Multiple access transponders which 





• Directed beam antennas. Since space- 
craft are generally limited in power due 
to weight and size considerations, di- 
rected beam antennas could give in- 
creased capability to satellites. 

• Higher efficiency traveling wave tubes. 

• Higher efficiency voltage regulators. 

• Station keeping. Ability to phase 
satellites with respect to other satellites. 

• Multiple launching experiments. De- 
veloping a capability to launch a number 
of satellites with one booster. 


command transmitter at the Nutley, 
N. )., ground station operated by NASA 
and International Telephone & Tele- 
graph Corp. has been increased in power 
by a factor of 10. Command and con- 
trol of the satellite from this location 
is handled by NASA personnel, with 
ITT operating the communications fa- 
cilities at the dual station on the com- 
pany’s grounds. 

• Addition of damping braces to over- 
come resonating of equipment boxes 
aboard the satellite. This vibration ap- 
peared on the Relay prototype, which 
was tested under a considerably wider 
range of vibration and temperature 
than the flight models. Two tubes, one 
of which slides within the other to func- 



OPTIMIZED traveling wave tube, developed 
by RCA’s Harrison Electron Tube Div. as a 
result of its experience with Relay, is un- 
pressurized design capable of producing 
between 2-20 w„ depending on how band- 
width/powcr/cfficiency are traded. Weight 
is about 1 lb. 


tion as a damped spring, damped out 
some of the vibration excursions experi- 
enced with the prototype. 

Relay 2 will be launched into an 
orbit with a higher perigee— about 1 ,000 
mi. compared with 700 mi.— than its 
predecessor, but its apogee will be 
about the same, 4,600 mi. Inclination 
from the equator will be 47 deg. This 
may expose the satellite to stronger 
Van Allen belt radiation, which is be- 
lieved to peak at about 1,000 mi. Most 
of Relay’s susceptible components are 
enclosed in boxes designed to prevent 
radiation effects, according to Dunphy. 

Antenna configuration on Relay 2 
will be the same as Relay 1, using a 
1.8-lb. common mast which acts as a 
dual transmission line. RCA proposed 
to NASA some months ago a de-spun 
antenna design which would use a servo 
loop to look down the local vertical at 
all times. Such an antenna could pro- 


► Low-Altitude Penetration Radar 
Studies— Preliminary design studies of 
low-altitude airborne penetration radars 
capable of providing terrain avoidance 
navigation and ground mapping func- 
tions over a range of weather condi- 
tions are being conducted by Auto- 
netics Div. of North American Aviation 
and Raytheon Co. in parallel Phase 1 
contracts from USAF's Aeronautical 
Systems Div. The radars are to be light- 
weight units, probably requiring exten- 
sive microminiaturization of the type 
Autonctics is incorporating in its com- 
pany-funded R45 navigation and attack 
radar developments (AW June 17, p. 
90). Autonetics' penetration radar may 
be an outgrowth of its R45 line. ASD 
is expected to conduct a Phase 2 de- 
sign competition at the completion of 
the Phase 1 studies early next year. 

► Radar Counter - Countermeasures— 
The susceptibility of naval radar and 
guided missile fuzing systems to hostile 
countermeasures will be evaluated by 
Cook Electric Co. for the Navy. The 
company will be expected to research 
and develop necessary' counter-counter- 
measures to offset any vulnerability to 
countermeasures of the systems investi- 
gated. 

► Superconducting Generator— Feasibil- 
ity of a superconducting generator will 
be investigated by Dvnatech Corp., 
Cambridge, Mass., under contract to 
Air Force's Aeronautical Systems Div. 

► Continental Device Continues 
Growth Pattern— Continental Device 
Corp., one of a handful of semicon- 
ductor companies which has shown a 
record of profitability and growth 
throughout the last few difficult years in 



unexpected dew-point characteristic of 
2N174A transistors that were used in the 
power supply of Relay 1. 


vide about 10-db. gain, at the expense 
of about 5-10 lb. additional weight and 
about 5 w. power consumption, Dunphy 


the semiconductor industry' (AW Sept. 
2?, p. 56), reports sales of 510,150,706 
for the fiscal year ended Sept. 50, com- 
pared with $6,330,661 for the previous 
year. Net income after taxes was $750,- 
954, compared with $380,081 for the 
like period last year. 

► Helicopter Cockpit Display— Douglas 
Aircraft Co. will develop an advanced 
cockpit display system for use in Army 
helicopters under a $1,362,000 contract 
from the Army Electronics Laboratory 
at Ft. Monmouth, N. J. The work is a 
continuation of similar efforts for fixed- 
wing aircraft conducted by Douglas for 
several years under the Army Navy 
Instrumentation Program (ANIP). 

► Myoelectric Control Studies— Pliilco 
Corp. has received a $34,385 contract 
from Office of Naval Research to investi- 
gate feasibility of using electrical po- 
tentials on the surface of a human’s 
skin for control functions. A somewhat 
similar effort, under which the potentials 
associated with shoulder muscle con- 
traction were used to control a servo 
boost system (AW Mar. 25. p. 69), 
recently was refunded at Spacelabs, Inc., 
by USAF’s Bionics and Computer 
Branch at Aeronautical Systems Div. 
The technique is thought to have un- 
usual aerospace and medical applica- 
tions, particularly in assistive prosthetic 

► Detecting Missile Launches by Iono- 
spheric Changes— A study of ionospheric 
disturbances which arise during a bal- 
listic missile launch will be performed 
by Astrophysics Research Corp., Los 
Angeles, for the Office of Naval Re- 
search. Changes in the ionosphere as a 
result of missile launch may provide 
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Wear a smile and a bullet- 
proof vest. Shake hands, but 
keep your lefl-cross cocked. 
Like the cold war diplomat 
who is ready for almost any- 
thing, Kelsey-Hayes today is 
ready to build almost anything 
because our diversification has 
been attuned to the double 


demands of the cold war. 

Individually, or interrelated 
as a supra engineering and 
production complex, our aero- 
space divisions, Heintz, Speco 
and Utica Turbine Parts, pro- 
duce a diversity of products 
ranging from jet engine com- 
ponents to retro rockets. 


Our advanced aerospace 
capabilities together with our 
automotive parts and other con- 
sumer goods, give our company 
the balanced posture necessary 
for success in a cold war econ- 
omy. Kelsey-Hayes Company, 
General Offices and Sales 
Headquarters, Romulus, Mich. 
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How Goodyear "Engineered Value” solves today’s flight problems 



FOR THE NAVY 


PROBLEM: Re-entry heat of wheels, brakes and tires. 
SOLUTION: Goodyear wire tires and skids. 


PROBLEM: Wheel corrosion in naval aircraft. 
SOLUTION: Goodyear plastic wheels. 




FOR PRIVATE FLYING 


FOR THE MARINES 





PROBLEM: Protect remote radar antennas. 
SOLUTION: Air-dropped inflatable radomes. 


ADVANTAGES: Withstands prolonged exposure at 
re-entry temperatures. Highest coefficient of fric- 
tion of any skid system. Shorter landing runs. Gives 
“hottest” aircraft landing capability. 


ADVANTAGES: Unaffected by marine environment. 
Requires no painting. Competitive with metal wheels 
in areas of weight and cost. Standard inspection 
techniques. Helps protect tires from brake heat. 


ADVANTAGES: Reliable— no moving parts. No main- 
tenance. Patented electrical heating element pre- 
vents cold spots or hot spots. Conforms to wing, tail 
and propeller surfaces. Heats instantly. 


ADVANTAGES: Protect radar antenna from wind and 
weather. Can be erected by six-man crews in half 
hour. Can be air-dropped in sections. Inflatable, al- 
ready proved in other radar applications. 



“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. For more details on how Goodyear’s 
broad capabilities can help solve your problems, too, just fill out and mail coupon today. 
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BALLOON FEVER 

“It was essentially owing to Leutnant von Eschwege and the 
Jagdstaffel he created that we were able to hold the enemy more 
or less in check.” So records Germany’s War In the Air , an 
impartial chronical of World War I German pilots. 

The pilot in question was an arrogant, ambitious, 23-year-old 
Prussian who, with a handful of other German flyers, manned 
an air station in Drama, Greece — a key Macedonian point 
along the Balkan Front. 

They supported the Turks and Bulgarians against a common 
enemy — the English, French, Italians, Serbs and Greeks. 


LEACH HERITAGE OF THE AIR- 30 

Von Eschwege had as few as five planes at one time. The Royal 
Flying Corps had forty or fifty. But all by himself, the out- 
spoken Leutnant evened the odds. That’s why, like him or not, 
both sides called him “The Eagle of the Aegean Sea.” 

A former trench soldier, he referred to the infantry as cannon 
fodder. He yearned to be famous and fought with a frenzy that 
was more frantic than courageous. Yet, in his 23 months in 
Drama — from June 1916 to November 1917, he shot down 17 
British planes and three observation balloons. 

In one of his most famous exploits, he singlehandedly upset 


a bombardment of a German sea base. 
Eight British warships were shelling the 
port city of Cavella. Their spotter was a 
Farman, circling 4000 feet up and 
guarded by seven British fighters. Von 
Eschwege attacked the Farman and sent 
it into the sea, right under the noses of 
its protectors. 

Von Eschwege's favorite plane was 
the Halberstadt D. Ill Biplane. Powered 
by a 120 h.p. Argus engine, it was 24 
feet long, had an upper wing span of 
28 feet, and was armed with two syn- 
chronized Spandau machine guns cap- 
able of firing a total of 1300 rounds. 

It was in a Halberstadt that von Esch- 
wege caught “balloon fever"— an often 
fatal illness usually contracted by 
younger, more untrained pilots. 

The illness begins when you come 
upon your first enemy observation bal- 
loon bobbing benignly in the sky, like 
a fat, gray sausage you can’t wait to bile 
your incendiary bullets into. 

The balloon itself was no problem. 

It was as big as a barn and just as dan- 
gerous. The observer hanging under- 
neath it didn’t even have a pistol. The 
real danger was on the ground. The Brit- 
ish gunners, called Archies, kept their 
sights pointed upwards, ready to shoot 
down any plane unwise enough to fly 
near a balloon. 

The unwise Leutnant von Eschwege 
bagged his first bag on October 10, 1917. 
He got the jump on the Archies by div- 
ing out of the sun, throttling down his 
engine and gliding toward his target, 
both Spandaus spitting fire. On the first 
pass, the observer jumped out of the 
swinging crow’s nest and parachuted 
to safety. On the third pass, the balloon 
caught fire and fell in a blazing mass 

On November 9th, von Eschwege at- 
tacked his second sausage. Twice he saw 
his bullets pin-prick the gray skin. But 
there was no fire. He did have a victory 
of sorts. The observer's chute didn't 

By now, the Archies were on to him 
and von Eschwege’s plane was riddled 
with bullets. A wiser, less impetuous 
pilot would have called off his war with 
the balloons. 

But, six days later, von Eschwege saw 
his second balloon go down in flames. 
That time, every Archie sight was on 
him, but he returned to Drama without a 
scratch. On November 19th, his balloon 
hunting was interrupted by a Sopwith 
Pup and a B.E. With one burst he de- 
stroyed the B.E. The Pup scampered for 

Convinced of his invincibility, the 
Eagle of the Aegean Sea went after an- 
other balloon on November 21st. He 
found it above the town of Orlyak, held 
to its height of 2000 feet by a single 
heavy cable. As before, he dived at the 
balloon from out of the sun, throttle 
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down. He was just a few yards from the 
target when he opened up. Only this 
time, the Archies didn’t shoot. The ob- 
server didn't jump. 

Then, as he pulled away from the bal- 
loon, it exploded in a fiery ball that 
broke the Eagle's wings and sent von 
Eschwege to his death. 

Later, it was learned that the British 
had set a trap for him with enough ex- 
plosives in that balloon to destroy a 
plane a hundred yards away. The blast 
was set off with an electric signal from 
the ground. The Archies didn’t shoot be- 
cause they didn’t have to. The observer 
couldn’t jump. He was a man of straw. 

Clever trick, wasn’t it? 

It was indeed. But sometimes you 
have to try something different to suc- 
ceed. Of course, they weren’t at all sure 
they’d make it work. They didn't have 
to meet mil specs for that sort of thing. 

Do Leach relays meet 
mil specs? Leach makes more 

* than 70 precision re- 
lays that meet or ex- 
ceed the most stringent 
mil specs and have 
been approved for 
Qualified Products 
Listings. The important 
word here, of course, is 
“exceed." 

What else do you exceed in? 

Telemetry equipment 

and data recording f f j 

equipment. Leach is ^ ^ . 

cordcr / reproducer j 

that’s going up with 

Apollo. And Leach telemetering equip- 
ment is being used on many important 
Air Force projects. 

What’s your phone number? 
682-3506. That’s at our new San Marino 
headquarters. But you can call or write 
us at our offices in Los Angeles, Azusa, 
San Francisco, New York, Washington, 
D.C., Dayton, Seattle, Boston, Hunts- 
ville, Dallas, Chicago, Zurich, Geneva 
and Munich. 

If you have a problem in aerospace 
electronics, call Leach. We like to ex- 
ceed ourselves. 


LEACH 

CORPORATION 

405 Huntington Drive, San Marino, Calif. 
Export: LEACH INTERNATIONAL S. A. 


a basis for detection and early warning 
of missile attack. 

► USAF Computer Standardization- 
Request for industry proposals to sup- 
ply standardized data processing equip- 
ment at five major USAF command 
headquarters is expected to be issued 
this month by Electronics Systems Div, 
Hanscom Field, Mass. Total of 30 com- 
puter manufacturers have been asked to 
indicate their interest in bidding for the 
program. Contact at ESD is Col. Ed- 
ward McCloy. 

► Component Sales Rise Slightly— Fac- 
tory shipments of electronic compo- 
nents by U. S. manufacturers dunng 
first three months of 1963 were up 
1.3% over the same quarter of 1962, 
according to figures released by Com- 
merce Dept. Largest increase was scored 
by “complex components" such as mi- 
crocircuits, amounting to 250%. Ship- 
ments of connectors were up nearly 
11% and quartz crystals were up 8%. 
Receiving tubes were down 12%. 

► Laser Drills Tiny Holcs-Use of laser 
to drill holes only 0.002 in. in diameter 
in tin wire was reported by Dr. Danilo 
V. Missio of Raytheon at recent Na- 
tional Electronics Conference in Chi- 
cago. But lie noted that unless energy 
is precisely focused, the entire wire is 
vaporized. Raytheon has used laser to 
drill consistent and reproducible holes 
in various metals when off-axis radiation 
was properly controlled, achieving 
depth-to-diameter ratios as high as 10:1. 

► High Power Pulscr Via MHD— Open- 
cycle magneto-hydrodynamic (MHD) 



Millimeter Antenna 

Millimeter wave antenna for making scien- 
tific observations of solar bodies, galactic 
and extragalactic objects and for conducting 
propagation studies, will go into operation 
soon at Aerospace Corp., El Scgtindo, Calif. 
Antenna has a pointing accuracy of 20 sec. 
of arc; initially will be able to operate at 
94 gc. (kmc.), ultimately from 35 to 300 gc. 
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Technical, business and 
economic organizations, world wide, 
order CONTROL DATA 3600’s, 
the international computer 


• University Corporation for Atmospheric Research 
(NCAR), U.S.A. 

• Norwegian Defence Research Establishment & In- 
stitutt for Atomenergi, Kjeller, Norway 

• Society d’lnformatique Appliquee, Paris, France 

• Tata Institute of Fundamental Research, 

Bombay, India. 

• Argonne National 


• Lawrence Radiation Laboratory, U.S.A. 

• Michigan State University, U.S.A. 

• Commonwealth Scientific & Industrial Research 

Organization, Canberra, Australia 

• Commonwealth Bureau of Census & Statistics, 
Canberra, Australia 

Laboratory, U.S.A. 


The CONTROL DATA® 3600 is setting a new standard of excellence in large-scale problem solving and data 
processing. 3600’s now are in operation in the United States, and they are being placed in operation on an 
international scale with increasing frequency. 

The 3600 has been selected by leading nuclear and other scientific laboratories in the United States and 
abroad for the solution of the largest, most complex scientific problems. It also will be used for some of the 
world’s largest economic and industrial operations-research problems; for processing data on population, trade 
and related statistics, and for socio-economic accounting. 

Control Data will be pleased to put you in touch with scientists and economists 
all over the world who are engaged in applying the 3600 to economic and technical 
problems similar to your own. 

AMSTERDAM, BAD HOMBURG. LUZERN, MELBOURNE, MINNEAPOLIS. PARIS, STOCKHOLM. TORONTO 


CONTROL DATA 



generator which uses hydrocarbon fuels 
with oxygen, developed by MHD Re- 
search, Inc., Newport Beach, Calif., 
may find use as substitute for capacitor 
banks to pulse lasers. Company's MHD 
generators have developed peak powers 
of tens to hundreds or megawatts with 
duration times ranging from microsec- 
onds to milliseconds, or tens of kilo- 
watts for up to one second. 

► High-Power UHF Transistor Re- 
ported-New silicon transistor configura- 
tion. which has demonstrated s watt 
capability with 7 db. gain at 500 me. 
frequency has been developed by Radio 
Corp. of America’s Industrial Tube and 
Semiconductor Div. Experimental 
"overlay transistor", identified TA- 
2507. uses an array of 156 separate 
emitter elements, each 1 mil square 
which provides extremely high emitter 
periphery-to-area ratio. Array of emit- 
ters is interconnected by means of an 
overlay structure. Transistor was devel- 
oped under Army sponsorship. 

► Signed On The Dotted Line-Major 
contracts in the avionics field recently 
announced include the following: 

• Raytheon Space and Infonnation 
Systems Div., Bedford, Mass., will in- 
vestigate use of lasers for space rendez- 
vous under 5350,000 contract and their 
use in aircraft penetration radars under 
SI 00,000 contract from USAF's Aero- 
nautical Systems Div. 'ITie forward- 
looking laser radar is intended for use 
in Tactical Air Command fighters and 
bombers, for navigation, target recogni- 
tion and weapon delivery'. 

• Electronic Communications, Inc., 
St. Petersburg, Ela., SI. 1-million award 
from Aeronautical Systems Div. for sys- 
tems integration in second generation 
airborne command post for Strategic 
Air Command KC-135B aircraft. 

• Radiation Inc., Melbourne, Fla., 
SI .6 million for two master digital com- 
mand systems for use with Gemini 
spacecraft to be installed at the Na- 
tional Aeronautics and Space Adminis- 
tration Mission Control Center in 
Houston, and a data router and error 
detector for Cape Canaveral. 

• ITT Federal Laboratories, San Fer- 
nando, Calif., will develop an airborne 
range and orbit determination system 
under contract from NASA’s Marshall 
Space Flight Center for possible use 
with Saturn guidance system to inject 
booster into orbit. 

• Collins Radio Co., Dallas, will sup- 
ply Gemini radio command system 
aboard Coastal Sentry' Quebec tracking 
ship under contract from NASA’s God- 
dard Space Flight Center. 

• Microclcctron Inc., Santa Monica, 
Calif., will develop scries of nine new 
"slow-blow” current limiters with rat- 
ings of A to 5 amps, under contract 
from NASA. 
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SPACE TECHNOLOGY 


Woomera Readied for Blue 



BLUE STREAK, first stage for the European Launcher Development Organization space 
vehicle, is hoisted into position at Launch Pad 6A, near Lake Hart on the Woomera range. 



VIEW OF PAD 6A, under construction at Woomera, shows the flame outlet directed 
toward the dr)' lake. Outlet is lined with refractory tiles because water is too scarce in 
the area to be used for blast cooling. 


Streak Firing 

By Herbert J. Coleman 

Woomera, Australia— Launching Pad 
6A, looming 1 33 ft. above a windswept, 
red-earth dry lake escarpment near this 
scientific community, is rapidly being 
constructed to put Australia into the 
world space effort sometime next April 
—when the first Hawker Siddeley Dy- 
namics Blue Streak launcher will be 
test-fired down this immense range. 

Major step was taken last week when 
a Blue Streak development launcher, 
designated Dummy A, was static-fired 
for 5 sec. to prove out the supply, in- 
strumentation and emergency shutdown 
system at Pad 6A. Another test will be 
made late this year. 

At the same time, the actual first 
round, designated Blue Streak F-l, was 
static-fired for 30 sec. at the British 
Ministry of Aviation’s Spadeadam re- 
search establishment, near Carlisle, 
Scotland. The launcher is being re- 
turned to Hawker Siddeley Dynamics’ 
plant at Stevenage for final inspection 
before being shipped by sea to Aus- 
tralia. 

In other moves to put the European 
Launcher Development Organization 
(ELDO) into business at Woomera, 
Australian officials: 

• Built a special first-stage handling 
building near Pad 6A to store Blue 
Streak first stages, the ultimate second 
stage (French Diamant) and the Ger- 
man-developed third stage. 

• Are considering construction of a 
special ELDO village of about 60 
houses, pending a precise staff break- 
down on needs, fnitially, ELDO per- 
sonnel will be housed at Woomera Vil- 
lage, 10 mi. from the range-head, with 
special mess facilities available sepa- 
rately from existing senior staff and 
junior staff messes. 

• Range instrumentation down the 
Blue Streak flight path is being checked 
out and new radars being added. Actual 
flight will be about 850 mi. 

• ELDO staff personnel have begun 
arriving at Weapons Research Establish- 
ment, at Salisbury, the Woomera ad- 
ministrative branch, for planning talks 
with range officials on housing, office 
and supply needs. 

• Woomera scientists, in a separate pro- 
gram, are studying possibilities of 
mating a Black Knight research rocket 
to a Blue Streak for possible use in 
upper atmosphere research for a United 
Kingdom communications satellite svs- 

But with Launching Pad 6A nearing 
completion for its dual role of first stage 
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and ELDO vehicle firings, the Woo- 
mera staff is concentrating on the flight 
plan for the April test shot. The se- 
quence will be: 

• After lift-off. Blue Streak will fly ver- 
tically for 20 sec. to a height of about 
1 naut. mi. It will then begin to turn 
over in the direction of Talgamo (see 
map, below) at the rate of .7 deg./sec. 
until the flight path is at an angle of 
30 deg. to the horizontal. 

• Blue Streak will continue flying at 
this angle until the Rolls-Royce RZ.2 
motors terminate thrust at 155 see. after 
launch. The vehicle will then have 
achieved an altitude of about 43 mi. and 
a range of about 66 mi. from the launch- 
ing pad. Its speed will be Mach 13. 

• At teaching Mach 13, the main tests 
will have been concluded but the Blue 
Streak will continue to fly to an impact 
point 850 mi. from Pad 6A. Apogee 
will occur at mid-range, between 300 
and 400 mi. Vehicle weight at liftoff 
will be 208,233 lb. Takeoff thrust will 
be 273,892 lb. 

W, R. Boswell, director of the Weap- 
ons Research Establishment, said the 
second and third launches will carry lead 
weights to simulate the second and 
third stages. However, the fourth Blue 
Streak launch will include dummy sec- 
ond and third stages to simulate the 
complete ELDO vehicle. 

Boswell said that before ELDO at- 
tempts to put its first satellite into orbit, 
the organization plans at least eight de- 
velopment firings of the vehicle. The 
first two-stage launch will be conducted 
near the end of 1965. A dummy satellite 
is now under construction in Italy for 
the program. 

Despite the emphasis on Blue Streak 
and the ELDO program, Woomera was 
designed as a general-purpose range. 
Boswell pointed out that the weekly 
average is four trials a day on various 
missiles and rockets under test for 
United Kingdom use. In the upper 
atmosphere program: 

• Saunders-Roe Black Knight has been 
fired 15 times without a catastrophic 
failure. Six Black Knights carried a 
downward-firing second stage as part of 
a study to determine re-entry character- 
istics at hypersonic speeds. One Black 
Knight now is being instrumented with 
Blue Streak components for a firing 

• 8ist Skylark is being readied for a 
series of upper atmosphere soundings, 
instrumented with British university 
and meteorological equipment. Another 
is under construction for firing when 
the British UK-2 satellite is launched 
next year. This will provide an inde- 
pendent check on the satellite’s ozone 
measuring instrumentation. Firing will 
coincide with a UK-2 pass over Aus- 
tralia. Newest program is the Skylark 
series, in which the vehicle will be direc- 
tion-stabilized on the sun. A following 
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How many airplanes 


are in this picture? 


We see at least eighteen. 

We designed the Northrop F-5 to accommodate at 
least eighteen different combinations of air-to-air mis- 
siles, air-to-ground missiles, bombs, rockets, napalm, 
and extra fuel tanks. 


Seven external stations on the F-5 will carry up to 
6,200 pounds of payload and extra fuel, yet the F-5 
weighs only 8,100 pounds itself, unfueled. 

In clean configuration, the F-5 has a sea level rate 
of climb of 30,000 feet per minute, and can fly super- 


sonic at altitudes up to 50,000 feet. In ferry configura- 
tion, maximum range is a healthy 1,650 nautical miles. 

Yet with all this performance, the twin-jet F-5 is an 
extremely practical aircraft. It can land and take off 
from the sod fields and unimproved runways of for- 


ward area bases. In operational squadrons, it will 
require considerably less man-hours of aircraft main- 
tenance per flight hour than other supersonic fighters. 

*“,3 NORTHROP F-5 


SURVIVABILITY.. .c 




program calls for star-stabilization tests. 

Woomera village now has a popula- 
tion of about 5.300. of which 1,600 
are children. Because it grew from a 
desert, water is the big problem and the 
entire supply is piped 300 mi. from the 
Murray River. Lack of water had a 
direct bearing on construction of Pad 
6A. where a conventional cooling sys- 
tem would have cost 40,000 gal. per 
shot. 


Pad 6A Site 

Pad 6A is built atop a 250 ft. escarp- 
ment overlooking Lake Hart. Beneath 
the pad is a 100-ft. flame exit scoop, 
directed toward the dry lake and lined 
with refractory tiles to cool the gases and 
protect the pad itself. The control cen- 
ter is 4,000 ft. behind the pad to permit 
a relatively thin-walled building for per- 
sonnel protection. ELDO preparation 
buildings are a mile behind the center. 

Boswell said Woomera costs about 
S45 million to run each year. So far, 
Australia and the United Kingdom have 
spent about $450 million, for capital 
equipment and construction. 

The staff of the weapons research 
establishment is quite conscious of 
its responsibilities and capabilities, as 
evidenced by a comment from Boswell: 

"We want people to come here with 
problems, not solutions. We prefer to 
have the weapons people and the con- 
tractors to specify parameters, and we 
supply the technical know-how. But, 
invariably, here at weapons research 
establishment, we spend the first week 
of discussions merely getting rid of 
ready-made answers to the problems." 

Boswell points to Black Knight, 
which has never had a catastrophic fail- 
ure, as an example of close cooperation 
between his office and the contractor, 
noting: "The only secret is not to do 
things in a panic. The program is well 
engineered and well tested, as it will be 
with ELDO." 

PERT Use 

As an example of pre-shot planning, 
Boswell said his group is well advanced 
in using the PERT system of production 
and control organization through com- 
puter aid, a job which started in 
August, 1962. Much of this is done in 
cooperation with Hawker Siddelev Dy- 
namics, which is basically the contrac- 
tor, along with Rolls-Royce, in con- 
structing Pad 6A for ELDO. 

To promote close and amicable rela- 
tions with the weapons research estab- 
lishment, the major contractors have 
formed the Australian Assn, of Guided 
Missile Contractors which describes 
itself as “very analagous, in miniature, 
to the Society of British Aircraft Con- 
structors." 

The association has no jurisdiction 
over its members, but participates in 
discussion and agreements, on their be- 


TYPICAL BLOCK of thrcc-bcdroom apartments for Woomera employes is shown above. All 
buildings arc owned by Australian government and rented to employes. 


half, involving wage negotiations, indus- 
trial safety, transport and administrative 
cooperation with the group headed by 

The association periodically reviews, 
with the British Ministry of Aviation, 
the scope for economies in the industry 
since all are at Woomera under Minis- 
try of Aviation contracts. The associa- 
tion represents about 1.000 men and 
women employed both at Salisbury and 
at Woomera. 

The rocket range keeps close contact 
with the National Aeronautics and 
Space Administration through operation 
under contract of a deep space track- 
ing station at a site with the improbable 
name of Island Lagoon-another dry 
lake. The station is one of 1 3 in Mini- 
track chain and was used in tracking 
Mariner 2's Venus flight. Nearby is a 
traffic sign saying: “Warning. Kanga- 
roos around here at night.” 

Island Lagoon, which is manned by 
Australian scientists and technicians, is 
now tooling up for the Ranger 6 moon 


shot scheduled for sometime in Febru- 

space tracking dish. A Baker-Nunn 
tracking camera will be installed at the 
site soon. 

Primarily, equipment currently is be- 
ing modified for radio transmissions to 
send commands to deep space probes, 
and to measure velocities by Doppler 
shifts in spacecraft transmitter frequen- 

Accuracy is aimed at a parameter of 
one meter/scc. as far out as 100 mil- 

Muchea Closed 

The station, originally set up for 
Project Mercury manned space flights, 
at Muchea, near Perth, is now being 
closed down. A new station for Project 
Gemini two-man space flights will be 
built at Carnarvon, 600 mi. north of 
Perth. 

Woomera consists of a number of 
independent ranges, but the principal 
one is at Koolymilka, about 25 mi. from 




SILICONE NEWS from Dow Corning 


Pumpdown or Breakdown 




No gums or tars... no loss of vacuum pumping 
properties with Dow Corning silicone fluids. 


One of these jets was cycled 1100 times in a pump 
charged with Dow Corning diffusion pump fluid. It was 
still clean and operable. The other — in a pump charged 
with an organic fluid — became sludge filled and broke 
down after less than half as many cycles. 

In space simulation chambers, wherever high vacuum is 
required, fast pumpdown to ultra high vacuum can 
be achieved ... up to 2 x 10' 10 torr ... by specifying 
Dow Corning® 705 fluid. Even higher vacua, without 
contamination, is possible with refrigeration. This fluid 
has been successfully used in evacuation of ultra high 
vacuum chambers that test vehicles, systems and sensors 
in environments simulating altitudes up to 380 miles, at 
temperatures from — 100 to 300 F. 


Dow Corning silicone fluids offer superior resistance to 
oxidation ... do not decompose into gums or tars or 
lose vacuum pumping properties. They recover 15 to 20 
times faster than conventional organic fluids after exposure 
to air and are unaffected by moisture. 

The heat stability and rapid recovery characteristics of 
Dow Corning diffusion pump fluids speed production 
rates and allow long runs without maintenance. Specify 
these silicone fluids for high vacua, low vapor pressure, 
quick pumpdown. 

Write for complete information on special silicone fluids 
for ultra high vacuum systems. Address Dept. 0924, Engi- 
neering Products Division, Dow Corning, Midland, Mich. 


Dow Corning 


the village. This range was designed to 
allow simultaneous firings and tracking 
of a number of projects at one time, 
such as Sea Slug, Black Knight and Sky- 
lark, Thunderbird 2 and Bloodhound 2 
surface-to-air weapons and CF.299, a 
new ship-to-air weapon under develop- 
ment by Hawker Siddeley. 

Another new weapon is called Ikara, 
which will be used in anti-submarine 
warfare. No details are available on it. 

The British Blue Steel, stand-off 
weapon for the V-bomber force, still is 
under test, although it was declared 
operational Last fall. A Royal Air Force 
team operates from Edinburgh field and 
during a visit by this Aviation Week & 
Space Technology editor attempted a 
demonstration drop which was can- 
celed by the pilot at the initial point. 
No reason was given other than "in- 
compatibility" between weapon and the 

Boswell claimed that Woomera is 
the most heavily instrumented range 
in the world. There are more than 200 
data collecting points, including numer- 
ous radar antennas and theodolite cam- 
eras. He said that with additions “every 
inch of the entire range” will be cov- 
ered. 

It is for this reason that the British 
government is negotiating with Australia 
to use Woomera for flight testing the 
TSR.2 tactical strike reconnaissance air- 
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Ralph Ragan ( left ), Manager of Raytheon’s Sudbury 
Operation , and Eldon Hall, Director of Apollo Com- 
puter Division, MIT Instrumentation Lab, inspect on- 
board guidance computer for Apollo mission. 


MIT / RAYTHEON STATUS REPORT: 


APOLLO Guidance 


Predicted Reliability 
Increased More Than 2:1 
...Contract On Schedule 


By incorporating the latest rope memory module and inte- 
grated micrologic techniques into Apollo’s on-board guidance 
computer, the MIT/RAYTHEON team has doubled predicted 
reliability of the system with no loss in scheduling time. 

Drawing upon a background of successful joint effort in 
developing the reliable Mark 2 Polaris missile guidance com- 
puter, the MIT/RAYTHEON team is striving for similar 
fault-free operation of its Apollo guidance system. The operating 
computer, less than 1 cubic foot in size, will provide mid- 
course navigation and guidance data for NASA’s Apollo space- 
craft mission. 


The MIT/RAYTHEON-developed computer contains an 
extremely dense, low-powered, fixed memory of 5,000 bits/cubic 
inch. In flight, the astronaut will 
operate the computer through a 
16-button coded keyboard. In case 
of input error or an “unacceptable” 
order, a light will warn the astro- 
naut to erase the error. When the 
command is correct, he pushes an 
“enter" button and the computer 
will take over, using inputs fed to 
it automatically from the other 
subsystems in the craft. 



The working relationship of the MIT/RAYTHEON team 
in developing and producing the computer, its displays and 
keyboard, and its pre-flight ground support equipment, repre- 
sents a truly unique capability in space age guidance and control. 
Space and Information Systems Division, Sudbury, Mass. 


RAYTHEON 





Leader in research, development and supply of reinforced plastic prepreg materials for aerospace applications 
76 


craft (AW Nov. 4, p. 30). It will be 
based at Edinburgh held but will use 
the length of the Woomera range for 
tests at both high and low altitudes. 

Data processing is centered in an 
IBM 7090 computer, installed in 1961 
to replace a British-built Wredac digital 
computer. Another computer, still in 
use. was built by Woomera technicians 
when Blue Streak was being developed 
as a military weapon. Boswell said the 
unit cost one third of the IBM 7090's 
price and ran for 400 hr. before a tran- 
sistor bilure shut it down. 


7090 Operations 

The 7090 runs for two full shifts a 
day and is in continuous operation from 
9 a.m. to midnight. Technicians figure 
that on the basis of present Woomera 
growth, the 7090 will move to three- 
shift operations. It now does 30% data 
processing and 40% weapons research. 
The remaining 10% is allocated to other 
government departments and to industry 
and universities. 

A considerable portion of the up to 
one-half million bits of data gathered 
a day at Woomera comes from upper 
atmosphere research sounding rockets, 
a program which will be expanded next 

Skylark now is being modified to take 
a heavily instrumented 200-lb. payload, 
with the entire nose package recovered 
by parachute. 

The establishment’s flight projects 
group, now concentrating on the band 
from 100,000 ft. to 500,000 ft., gained 
its experience five years ago using Long 
Tom sounding rockets to set up ground 
instrumentation. Later two-stage rockets 
called HAT (high altitude tests) and 
HAD (high altitude density) took pay- 
loads of up to 38 lb. to 400,000 ft. 


Density Measurement 

The group currently is developing a 
Mylar covered balloon which will be 
ejected at 200,000 ft. to float slowly to 
the ground on a specially designed para- 
chute. Its main instrument will be a 
gage developed bv the group for meas- 
urement of low density. Temperature 
sensors will be included in the pack- 
age. 

Technicians said the balloon, which 
will be subjected to pressures of one 
ten-millionth psi. at 200,000 ft., will 
drop at 2,500 fps. 

In cooperation with the University of 
Adelaide, the projects group is prepar- 
ing a series of studies on ultraviolet 
absorption in the lyman alpha region, 
in which a lithium fluoride wind in the 
instrumented head filters out all but 
lyman alpha radiation. 

An integrated part of the Woomera 
trials is a Jindivik target drone squadron, 
operated by the Royal Australian Air 
Force. The squadron also is equipped 
with drone and piloted versions of the 


Canberra bomber and Meteor fighter. 

So far, the squadron has flown 1.134 
Jindivik flights. Its unit utilization aver- 
ages to 17 or IS flights. One Jindivik 
has flown 62 missions and has been 
operated as high as 65,000 ft. 

In an effort to increase altitude range, 
a single Jindivik is being modified to 
take a Bristol Siddelcy rocket motor, 
giving 300 lb. thrust for zoom capa- 

Motor designation is BS-JBU3 and 


Cambridge Research 
Efforts Are Outlined 

Washington— Twenty-two research 

projects costing about $2 million have 
been authorized from special funds in 
the Fiscal 1964 budget of the Air Force 
Cambridge Research Laboratory. The 
projects include: 

Expansion of research on methods 
for locating and extracting water de- 


posits on the moon; instrumentation of 
10 Nike Apache rockets to study par- 
ticle concentrations in the E region 
of the ionosphere, installation of Dop- 
pler weather radar in an aircraft to study 
air motions within thunderstorms, and 
installation of a 28-ft. solar radio tele- 
scope at the laboratory 's Sagamore Hill 
Observatory for monitoring the inten- 
sitv of solar radio emissions. 

They also include: investigation of 

planch 

to organic compounds; instrumenting 
an orbital platform to make background 

violet and infrared regions; construc- 
tion of an interferometric spectrograph 
to studv infrared transmissions through 
the atmosphere: investigation of the 
bonding qualities of materials under 

tory study on infrared radiation from 
simulated missile trails, and observa- 
tions necessary to compile an Atlas on 
infrared celestial background. 



Composite Photo of Lunar Surface 

Composite photograph of lunar surface was assembled bv USAF's Aeronautical Chart and 
Information Center, St. Louis. Mo., from pictures taken at McDonald. Mt. Wilson and 
Pic dn Midi observatories. “Wobbling” of moon on its axis during its elliptical orbit— a 

projection printers. Sclcnodetic positions on the moon which have been measured and 
established by astronomers, similar to geodetic positions on the earth’s surface, were 
used to control positions of features in composite The photo has been positioned with 
north at top to conform with standard orientation of earth maps. 
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over 700 answers 


TO SEALED SWITCH PROBLEMS • 


A broad selection of circuitry, mounting methods, termina- 
tion and actuation is available in the MICRO SWITCH line 
of small environment-proof switches. A variety of over 700 
designs assures the right switch for your specific applica- 
tion requirement. Never has such a wide variety of enclosed 
switches been so readily available 
And, these are truly environment-proof switches. A plunger 
seal and ice scraper, a glass bead header and a dry gas fill 
fully protect against the most severe environmental condi- 
tions of moisture, heat and cold. Rugged construction with- 
stands vibration and shock. For complete information or 


for application assistance from fully qualified engineers, call 
a nearby Branch Office . . . located in principal cities (see 
Yellow Pages). Or, write for Catalog 77— the standard engi- 
neering reference on environment-proof switches. 



MICRO SWITCH 

FREEPORT. ILLINOIS 
A DIVISION OF HONEYWELL 
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Cut backup insulation 
weight up to 60% with 
J-M Micro-Balloons 

In the missile and space field, weight 
costs money. Therefore, the more you 
reduce component weight, the greater 
the savings. One of the major areas 
where this economy can be attained is 
backup insulation. With the develop- 
ment of Micro-Balloons, Johns- 


Manville offers a way to drastically 
lighten this load. 

Micro-Balloons are minute bubbles 
of either silica or phenolic. They form 
a structurally strong, extremely light- 
weight bulking agent that can be util- 
ized in many ways. For example, they 
are used in J-M Thermomat* 383. This 
phenolic-asbestos molding mat, at ap- 
proximately one-third the weight and 
one-third the thickness of conventional 
materials, offers an equal shielding 


effect at 310F mean temperature. 

Another example is J-M Micro- 
bestos* D, an asbestos-based saturat- 
ing felt used as a lightweight rein- 
forcement for B-stage materials. It is 
ideally suited for both laminating and 
tape-winding. 

For full details on the many uses of 
J-M Micro- Balloons, write to Aerospace 
Products Group, Johns-Manville, Box 
14, New York 16, N.Y. In Canada: Port 
Credit, Ontario. Cable: Johnmanvil. 


JOHNS-MANVILLE SSI 





We left the gears and shafts out 
of our new solid state transceiver, 
and what does it get you besides 
lighter weight and smaller size? 



10 times the reliability! 


Gone are the troublemaking mechanical parts, replaced 
by reliable solid state components. You even tune elec- 
tronically and “instantaneously” with the new Bendix® 
RTA-41 VHF Communications Transceiver. MTBF pro- 
jects to about 2500 hours: ten times the reliability of 
earlier equipment! Built-in monitor and self-test circuits 
give you a valid confidence check. 

Of course, you get all the other benefits of solid state 
design in the RTA-41: less weight (17 lbs.): smaller size 
(short, one-half ATR) ; less power drain. Transmitter output 
is 25 watts minimum; receiver sensitivity, better than 
2 microvolts for a signal-plus-noise to noise ratio of 6db. 

You also get SuperSquelch, a Bendix development that 


hushes the receiver when there’s no signal, even in high- 
noise areas. It'll open on signals as low as lOdb below noise 
level. You simply set it, once: forget it. The RTA-41 
equals or betters all ARINC 546 requirements. It provides 
360 crystal-controlled channels (50 kc spacing) in the 
118 to 136 me range (RTA-41A) or 680 channels in the 
116 to 150 me range (RTA-41B). Either version is also 
available with 25 kc channel spacing. 

We developed this unit for second-generation jet air- 
craft. Several airlines have specified it already. Its size, 
weight and price qualify the RTA-41 for business aircraft, 
too. We’ll answer all your questions if you’ll write us at 
Bendix Radio, Avionic Products, Baltimore, Md. 21204. 



Bendix Radio Division 



Tlriokol Chemical Corp.’s XM-92 acceleration rocket, for USAF-Bocing X-20 (Dyna-Soar), undergoes full-scale static firing. 

Dyna-Soar Acceleration Rocket Static-Tested 






Phantom aft fuselage section (above) and stabilator (below) being assembled at Republic Aviation Corp., under subcontract for 
McDonnell, are 25% titanium, must withstand jet wake heat 

| Tita nium j SST concepts get rugged 
test on fabulous Phantom 



Tomorrow’s design problems being solved 
by today’s Navy-Marine-Air Force Fighter 


Hidden in the tail section of the McDonnell F4B/F4C 
Phantom, back where the hot jet wake sets the thermal 
pace, are titanium structures. Like a buried treasure- 
map, they carry directions to tomorrow's Mach 3, 
high-performance aircraft. 

A total of 531 pounds of titanium is used in the aft 
fuselage section alone— more than 25% of its weight. 
It is used in key areas . . . where titanium’s qualities of 
strength and low weight, toughness, stiffness, and re- 
sistance to fatigue, thermal stress, corrosion are needed 
to stand up under high loadings at intermediate heat 
ranges up to 90!>F. with blasts even higher, vibration, 
aerodynamic buffeting, cyclic loads. 

In short, titanium has the properties needed to make 
the supersonic transport a practical reality I 
More than 100,000 hours of flight, selection by three 
sendees, scores of speed records have probed and 
tested these vital titanium structures: the stabilator 
torque box and inboard sections, and the tail cone, 
which thrive in the searing ambience of the jet wake; 
the access doors that surround the tail pipes, and the 
18-foot stiffened web in the keel beam between the 
engines, plus many other titanium parts. 

For more than a decade. McDonnell, which is noted 
for the thoroughness of its materials testing, has con- 
tinued to use more and more titanium in its aircraft. 
The F4B/F4C uses twice as much titanium as the 
F101, 10 times as much as the F3. It can be said of 
titanium that no other metal except aluminum has 
been so thoroughly tested and tried, proved in flight, 
and found so reliable. 

A whole spectrum of fabrication and titanium mill 
products goes into the making of a Phantom. Titanium 
Metals Corporation of America supplies much of the 
titanium; a network of fabricators spread across the 
U.S.A. supplies a multitude of skills. This capacity 
and technology is available now . . . today ... to help 
solve tomorrow's Mach 3 problems. 

Declining cost of titanium. In the decade since the 
Phantom first appeared on the drawing board, the 
price of titanium has dropped to less than a third. The 
trend should continue to grow as volume and know- 
how advance. 

Write for titanium data sheet on the Phantom. Or for 

information on titanium applications... fabrication... 
fabricators . . . write Technical Service Department, 
Titanium Metals Corporation of America. 


TIMET 

t i t,a n i u m 


TITANIUM METALS 
CORPORATION OF AMERICA 


NEW YORK • CLEVELAND • CHICAGO • DELIAS • LOS ANGELES 





WORLD 


SHARD 


Bell’s leadership in research and development applies 
years-ahead thinking to determine future weapon heli- 
copter design requirements. Bell’s latest development is 
the new Sioux Scout, an armed-reconnaissance helicopter 
incorporating many new concepts. These Scout concepts 
are now undergoing intensive field evaluation. 

A variation of Bell’s famed OH- 13, the turbosuper- 
charged 207 Scout features tandem seating. The pilot 
rides high for excellent all ’round visibility. Gunner is 
placed low ahead of the pilot for control of the flexible 
Emerson chin turret mounting two 7.62 machine guns. 
Side-armed flight controls permit gunner to pilot the ship. 
Stub wings contain fuel tanks, supply added lift for 
tactical flying and incorporate hard points for mount- 
ing special armament packages. Slim, streamlined fuse- 
lage means low drag, giving the Scout a speed and climb 
rate well above the standard OH- 13. 

At Bell, the Sioux Scout is only one of many advanced 
concepts under development . . another reason why Bell 
is way ahead in rotary-wing research and development. 
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BUSINESS FLYING 



Super Skywagon Broadens Cessna Market 


By Erwin ]. Bulban 

Expansion of Cessna Aircraft Co.'s 
utility aircraft line with addition of the 
new Super Skywagon heavy single- 
engine cargo model capable of airlifting 
payloads of more than one-half ton 
spotlights significant trends in the com- 
pany's management thinking about fu 
lure roles for business aircraft. 

Indications are that Cessna is em 
barking on a course that marks a defi 
Kite break with its previous concept 
of the business aircraft market whicl 
have placed heaviest emphasis on trails 
portation of people. This emphasis ha 
led the industrv to concentrate its ef 
forts most heavily, since World War 
on plushier, higher-performance air 
planes tailored to meet the transporta 
lion needs of business people. 

The viewpoint of Cessna manage 
ment now is to stand back and take a 
whole new look at its business potential 
in light of what airplanes can do and 
what types of airplanes are needed to 
fulfill specific missions. 

By markedly broadening its product 
line and thus diversifying its market, 
the company would also make itself less 
susceptible to the effects of temporary 
slumps in any particular market, in ad- 
dition to increasing its over-all aircraft 
business. Cessna has quietly initiated a 
scries of studies aimed at uncovering 


new marketing areas for airplanes and 
pointing up design requirements. 

In this series of studies, one started 
approximately two years ago indicated 
interesting market possibilities opening 
up for the utility or “truck” type of air- 
craft. 

Among the kev factors pointing 


in this direction were a definite decline 
in the number of scheduled airline 
services between smaller cities and a 
continued decline in railroad service. 
Concurrently there was a definite con- 
tinued upswing in decentralization of 
industry and build-up of local industry 
in these smaller cities, all leading to in- 
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He’ll tell you, "Plenty.” Downtime in corporate fly- 
ing is nonproductive. Any corporation comptroller 
can tell you what this costs. ■ How does the man up 
front in a Gulfstream minimize downtime? Simple. 
He depends on the superior, worldwide service and 
maintenance Grumman provides. Service and main- 
tenance that were developed long before the first 
Gulfstream was rolled out. ■ Then there's the down- 
time required for nonscheduled, en route refueling . 
Many airplanes have to land after 1 100 miles, 
refuel and obtain new traffic control clear- 


GRUMMAN 



or demonstrations contact 


ances — just to fly another 400 miles. The Gulf- 
stream eliminates this downtime because of its nor- 
mal fuel capacity for 2540 miles, plus 200 miles 
and 45 minutes’ reserve. ■ So, whether you want to 
cut downtime required for service and maintenance, 
or downtime caused by insufficient range, the Gulf- 
stream can save you money both ways. Ask the man 
up front — your pilot. He'll tell you. ■ And Grum- 
can show you. Make arrangements now for 
a demonstration flight in the world's stan- 
dard in business airplanes — the Gulfstream. 


n, Montreal. Canada 


AIRCRAFT ENGINEERING CORPORATION i 

Wilmington, Delaware • Pacific Alrmotive, Burbank, Calitornia • 
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■n. Such proven performance, plus lighter weight, 
longer me and lower cost, is why ACRIVUE Transparencies 

mercial aircralt. For further details write to Swedlow lnc„ 
6986A Bandini Boulevard, Los Angeles 22, Calif. • RA 3-321 1 

Swedlow Inc. 
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Super Skywagon Performance, Specifications 

Gross weight 3,300 lb, 3,000 lb. 2,600 11 


Top speed a 
Cruise speed, 75% power at 6,000 ft. . 
Cruise range, 75% power at 6,000 ft. 


177 mph. 177 mph. 177 mph. 


80.0 gal., no reserve 

Optimum range at 10,000 ft 


165 mph. 167 mph. 


165 mph. 167 mph. 


6.4 hr. 


;r 50-ft 


obstacle 1,625 fl 


Landing run over 50-ft obit 

Configuration 

Cross weight ... 

F.mptv weight (approximate) 
Standard tanks (63.S gal.) 


Wing loading— lb /«). ft 
Power loading— Ih./hp. 

Fuel capacity -total (standard) 
(optional) 

Oil capacity-total 

Win 8 SP»” 

Wmg area 


6- place 
5.500 lb. 
. 1.780 lb. 
590 lb 
22 lb. 

I. 020 lb. 
88 lb. 

18 8 lb. 

II. 6 lb. 
65 gal. 
84 gal. 


65 gal. 
84 gal. 
12 qt. 


1,560 fpm. 
21,100 ft. 
410 ft. 

800 ft. 


1,705 lb. 
390 lb. 
22 lb. 


65 gal. 

84 gal. 

12 qt. 

. 36 ft. 7 in. 


creased material., distribution require 

To Cessna analysts and management 
this indicated the possibility that eco- 
nomical, single-engine light cargo and 
personnel aircraft can exploit the gaps 
that are showing up in the U.S. trans- 
portation system. Detailed study of 
this market further indicated that, prop- 
erly exploited, it might result in sales 
of specialized utility aircraft that could 
well approach the conventional business 
personnel air transportation market in 

Cargo Doors 

The new Super Skywagon is specific- 
ally designed to serve this market area, 
a key feature being double cargo doors 
on the right side of the fuselage which 
measure 42-in. wide, making it possible 
to handle crates more than 4 ft. long, 
3 ft. wide and 3 ft. deep. There is 6 ft. 
of flat floor space behind the pilot’s 
seat for cargo placement. 

The initial briefing to key members 
of its distributor organization on the 
new Model 206 Super Skywagon is lead- 
ing at least one Cessna distributor to 
plan a series of sessions, not only for 
his dealer organization, but also for 
representatives of companies that may 
have a use for such an airplane for han- 
dling short-range light-cargo needs. 

Model 206 actually is a cargo devel- 
opment of Cessna’s earlier Model 205 
high-densitv, six-place personnel trans- 
port. Grossing 3,300 lb. and with an 
empty weight of 1,780 lb., it is powered 
by a 285-hp. six-cylinder fuel injection 
Continental IO-520-A engine providing 
a top speed of 177 mph. and a cruise of 
166 mph. Optimum range with 65-gal. 
standard fuel tanks is 825 mi. Optional 
42-gal. auxiliary fuel tanks can extend 
range to 1, 040 mi. 

Also available as optional equipment 
is an 18-cu.-ft. Fibcrelas cargo pack, ca- 
pable of storing 300 lb., which attaches 
to the underbelly. 

Price for the standard Model 206 is 
$22,950 at the factory, Wichita, Kan. 

Utility Interior 

The interior is designed for utility 
missions, with cabin walls of formed 
Rovalite, headliner of vinyl fabric and 
floor covering of heavy-duty vinyl. Pilot’s 
scat is the only standard seating ar- 
rangement, additional seats for two, 
four or six persons being available as 
optional equipment. 

The airplane is certificated for float 
and skis. In the floatplane configuration, 
a tripod suspension system is used in 
which the forward float attachments 
tie into the nose gear fittings and the 
rear float struts tie into the main gear 
attach fittings. 

In the agricultural version, two spray 
tanks will be available as optional gear, 
either 110-gal. or 160-gal. tanks and 


associated spray booms. In the photo 
role, a center-line installation is avail- 
able as a factory-installed kit, with the 
camera opening measuring 15.3 in. and 
viewfinder opening being 4.5 in. Six- 
placc seating can be installed with the 
camera modification installed. 

Cessna also has introduced six other 
1964 models of ifs regular line: 

• Model 210D Centurion, Cessna’s 
high-wing four-place retractable landing 
gear model, features numerous changes 
over earlier versions, including higher 
horsepower, a new propeller, revised 
flaps and ailerons, larger tail and com- 

; letelv revised interior. Price of the new 
10D Centurion is $25,750. 

Its powerplant is the 285-hp. Con- 
tinental IO-520-A, increased, as in the 
Model 206, 25 lip. over last year’s 210. 
The new model also has a gross weight 
of 3,100 lb., which is 100 lb. higher 
than was last year’s model. There are 
also some differences in performance 
compared with that for the 1963 Model 
210. Most noticeable is a decrease in 
takeoff run, primarily due to increased 
power. Ground run of the 210D is 


590 ft. compared with 695 ft. for last 
year’s version. Over a 50-ft. obstacle, 
total takeoff distance is now 1,110 ft. 
compared with 1,210 ft. for the 1963 
Model 210. Because of the higher gross 
weight, a different landing technique 
—including a slightly higher approach 
speed-is used in calculating the newer 
model's performance, and landing dis- 
tance comes out greater than last year’s 
210. Landing roll works out as 700 ft. 
compared with 485 ft. last year and 
landing over a 50-ft. obstacle is given 
as 1.275 ft. compared with 1,110 ft. for 
the 1963 Model 210. Cruise range on 
standard 63.5-gal. tanks for the new 
Model 210D is 765 mi. at 75% power 
at 6,500 ft. compared with 845 mi. for 
last year’s airplane. 

Model 210D also features a new 
propeller, of the same 6-ft. 10-in. diam- 
eter, but designed to absorb the higher 
horsepower and rprn’s provided bv the 
new engine. McCauley D2A34C58/90 
AT-8 propeller— the "T” in the designa- 
tion indicating a forward tilt in the 
blades— is utilized. Forward tilt, or con- 
ing, amounts to approximately I deg. 
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of blade till from tbe 16-in. station from 
the hubs, to provide the blade with a 
greater centrifugal restoring moment, 
significantly lowering the blade and 
shank stresses, and obviating the need 
for a heavier propeller that would be 
required to take these additional loads 
on the blades. 

Model 210D Centurion also features 
new flaps and ailerons. Span of the flaps 
has been increased three feet outboard 
on each wing. To compensate for in- 
creased span flap length, without in- 
creasing wingspan, the ailerons have 
been redesigned and now are widc-chord 
Frisc-type in place of the former piano- 
hinge simple trailing edge configuration. 
Where previous Model 210 ailerons 
were constant-chord design, the new 
ailerons taper, with inboard chord of 
about 1ST in. and outboard chord of 
about 11.5 in. Although the new ailer- 
ons now have approximately one square 
foot less total area, the new design is 
said to provide noticeable improvement 
in control forces and maneuverability. 

Tail Surfaces 

Tail surfaces are also increased in 
size. The horizontal tail has been ex- 
tended 4 in. on each side, providing an 
additional 1 .4 sq. ft. of area. 

Marked change in the interior in- 
cludes use of leather seats of bucket 
dcsign-electricallv powered front seats 
are an optional feature along with pro- 
vision for an optional center-aisle re- 
freshment console for storage of bever- 
ages and personal items. 

• Model 180 and 185 Skywagon utility 
airplanes for 1964 also show some 
changes over previous versions. The 
Model 180 fuselage and wings have 
been beefed up, with addition of struc- 
ture to accommodate increases in the 
aircraft's gross weight, which is 2,800 
lb. compared with 2,650 lb. for last 
year’s ISO. Empty weight is reduced 5 
lb. and useful load is up 155 lb. from 
the 1963 model. 

Heavier Gear 

The main landing gear is now the 
same as on the heavier Model 185 Sky- 
wagon, using a heavy-duty spring and 
axle as standard equipment, which was 
previously available only as optional 
equipment. Larger wheels and double- 
biscuit brakes, common to tbe Model 
185 and 205 and the Model 185’s heavy- 
duty tail wheel and tubular spring gear 
assembly are also on the new Model 
180. Interior has been restyled and an 
extra side window is provided for im- 
proved visibility. 

New Model 180 sells for S 1 6, 1 50 
flyaway factory, Wichita. 

Model 185 Skvwagon now has a man- 
ual tail wheel lock installed as standard 
equipment, an operating handle with a 
spring-loaded ovcrcenter device being 



There's no more pleasing sound to the ear of a pilot than the steady ‘beep’ of a 
beacon signal. It's his directional guidepost to a safe landing. Reliable, high 

pendability that is the very design principle of ERCO Radio equipment. Whether 
the need be for VHF or UHF, high power or low power, the company has the design 
capability to meet every ground-to-air communication requirement. Should you 
have a communications design problem, place it in the capable hands of ERCO, 


ERCO RADIO LABORATORIES, INC. • GARDEN CITY, N.Y. 
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New heavy-duty printer for 8-level systems 


Here is the new Teletype Model 35 printer. It 
offers a range of features that will bring new 
flexibility and improved efficiency to your com- 
munications and data handling systems: 

many computers and data handling systems. It 
also provides extra code combinations for pro- 
gramming purposes. 

□ 4-row keyboard eliminates shifting for figures 
and common punctuation marks. This saves key 
strokes, cuts errors, and makes every typist a 
potential operator. 

□ available automatic character generator can 
serve as a station identification device — or print 
out 20 characters of other repetitive data at the 
touch of a single key. 

In addition, the Model 35 is equipped with the 
Teletype "stunt box,” a versatile remote control 


device. Optional features include a sprocket-feed 
platen for handling continuous business forms, 
vertical and horizontal tabulators, automatic feed- 
out for completed forms, and many others. Speed 
is lO char /sec. Input is from local keyboard or 
line signals. 

The “35" is available as a send-receive printer 
(shown), as a receive-only printer, or as an auto- 
matic send-receive set with facilities for punch- 
ing and reading paper tape. 


For additional information, contact: Teletype 
Corporation, Dept. 82M, 5555 Touhy Avenue, 
Skokie. Illinois. 




FROM FAFNIR . . . BALL BEARINGS THAT HELP 
THE NEW XC-142A TAKE OFF STRAIGHT UP 


I he XC-142A — the tirst U.S. V/STOL air- 
craft scheduled for operational evaluation can 
take off straight up at 5500 to 7500 fpm. Fafnir 
Duplex Thrust Bearings in the propeller gear 
boxes help lift the plane’s 20-tons-plus loaded 
weight. 

Fafnir engineers applied advanced com- 
puter analysis in engineering these bearings 
for high capacity. SAE52100 consumable elec- 
trode vacuum melted steel assures optimum 
reliability in the high-thrust bearing. The 
smaller flanged bearing is designed to absorb 
the lighter reverse thrust loads. Both bearings 
are Wl counterbored type with low-friction, 
high strength, silver-plated iron silicon bronze 
retainers. 

If extra-critical bearing applications pose 
problems for you, find out how the “computer 
approach” at Fafnir assures reliability. Re- 
member: “Fafnir on your bearings means 
sound engineering, highest quality, full value 
at a fair price." The Fafnir Bearing Company, 
New Britain, Connecticut 



Fafnir Duplex Bearings take inboard gear 
thrust in each of the four turboprop gear 
box assemblies of the XC-142A. Bearings 
are heat treated for dimensional stability 
at operating temperatures. 


FAFNIR 

BALL BEARINGS 





HOW KEYS 

TO OUTER SPACE SECRETS 
WERE FOUND ON EARTH 


When Eimac built its first vacuum power tube many years ago, we 
had no idea we were starting on a path that would lead us one day to 
outer space secrets. But we were. ■ A surprising number of materials 
that are now coming into prominence in aerospace hardware are well 
known at Eimac. For more than ten years we have kept a metallurgy 
laboratory busy dealing with the behavior of metals like titanium, 
tungsten, rhenium, columbium, and zirconium, in a vacuum and at 
extreme temperatures. Eimac was the first to exploit the desirable 
electrical and physical properties of ceramics for electron power tubes, 
and remains today their largest manufacturer. 1 At Eimac, the once 
black art of uniting metals and ceramics has become a science. This 
experience makes it possible for Eimac to design aerospace structures 
that will retain their strength in such highly corrosive environments 
as liquid potassium, caesium, and even lithium. ■ Among Eimac’s 
notable accomplishments in the aerospace field are the development of 
hermetically sealed ceramic-metal plugs which give ready plug-in 
access to thermocouples to read temperature inside klystrons (or 
rockets)... nuclear batteries ... bore seals to isolate reactive elements 
in nuclear generators... sapphire-to-metal bonding of rf and optical 
windows. These are but a few of Eimac’s new contributions to aero- 
space technology which have resulted from years of capability in 
vacuum tube manufacturing. ■ We recently successfully designed 
rugged new electro-explosive devices 2 for rocket use. And we did it 
in less than four months. Reaction this quickly was possible only 
because we had the basic technology already at hand. Pin-to-ceramic 
and ceramic-to-body bonds are brazes of vacuum tube quality proved 
reliable in more than ten years’ manufacturing history. These Eimac 
exploding bridge wire devices are now being flown on the new Polaris 
A-3 developed by Lockheed Missile and Space Company, Sunnyvale, 
California, for the U.S. Navy. ■ In short, through long experience 
designing and building electron power tubes, Eimac has created keys 
to new aerospace technologies, because we had to find out many 
answers that weren’t generally available. We’re taking these tech- 
nologies out of our pockets to help unlock more of the mysteries of 
outer space, helping to open the way to new aerospace developments. 


1. We have a booklet crammed with strong / acts about our ceramic-metal capabil- 
ities.lt s yours lor the asking. 

2. They're detonators and squibs. Want details? We'll be happy to send you more 


EITEL-M c CULLOUGH, INC. 

~ ' N CARLOS. CALIFORNIA 

'ntional Electronic. 1 ;. Inc., Geneva, Illinois 
McCullough, S. A., Geneva, Switzerland 


located in the tunnel adjacent to the 
stabilizer trim wheel, replacing the pre- 
vious elevator-operated locking system. 

Model 185 lists for $19,965 flyaway 

• Models 182 and Skylane for 1964 
feature styling changes as primary dif- 
ferences from last year’s models. This 
includes redesign of the rear side win- 
dows, extending them further back and 
reducing the width of the rear post. 
Also, the back window has had its cen- 
ter post removed. 

Interior includes pushbutton, elec- 
trically-operated front seats as optional 
equipment. A redesigned switch and 
circuit breaker panel has smaller break- 
ers with fast-trip characteristics, new 
breaker positions being added for the 
audio amplifier and cabin lights. 

The 1964 Model 182 is priced at 
SI 6,62 5 and its Skvlane de luxe version 
at S17.875. 

• Model 205 six-placer features new 
wheels and brakes. Wheels arc of shell- 
molded magnesium tube-type in place 
of die-cast configuration. New brakes, 
having thicker linings, are expected to 
provide approximately double the life 
of previous linings. 

Nose gear center device has been re- 
designed to provide positive locking of 
the wheel with first application of the 
rudder pedals to either left or right. 
New shimmy dampener, consisting of 
a high-capacity barrel and larger diam- 
eter rod, are also installed for improved 
damping. Model 205 lists for $22,525 
flyaway factory. 

Cessna Reports Sales 
Rise for Fiscal Year 

Cessna Aircraft Co. reports sales of 
S96, 440,000 for its fiscal vear ended 
Sept. 50, an increase of $6,634,000 over 
the previous year, with earnings esti- 
mated at approximately $1.28 per share, 
taking into account a non-recurring 
special charge in writing off the com- 
pany’s helicopter program and higher 
starting costs than anticipated in mili- 
tary programs. 

Biggest increase last year was in the 
Industrial Products Div., where sales 
totaled $14,721,000 or an increase of 
37%. Commercial aircraft and parts 
sales were $57,211,000, compared to 
$54,376,000 in Fiscal 1962. Military 
sales, reversing the downtrend of previ- 
ous years, totaled $15,328,000, an in- 
crease of $840,000. Military backlog as 
of Sept. 30 was $32,500,000, more than 
double a year ago. Sales volume of 
Cessna’s subsidiary. Aircraft Radio 
Corp., totaled S9, 180,000 in sales to 
customers other than Cessna. This 
represents a decline compared to previ- 
ous year. However, sales to the parent 
firm brought ARC’s total to about the 
same as it was in 1962. 
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Remotely Operated CONOSEAL* Joint 
Will Assure Leakproof Connections 
on NERVA Nuclear Engine Lines 


New Transition Forming Process 
Improves Weld Reliability on SNAP10A 
Liquid Na-K Coolant System 


LOX System Cryogenic Joints 
Set 4-Year Reliability Record 
on Thor Launch Pad 17A & B 



Aeroquip's exceptional capability can help you 
solve problems in meeting the fluid conveying 
requirements of the aerospace industry. Products 
developed include everything needed for port- 
to-port installation, and invariably advance the 
“state of the art" in the fluid conveying field. 
A look-ahead program that devotes thousands 
of man hours to advanced studies of tempera- 


tures, pressures, new fluids and new materials, 
plus an already extensive product line, keeps 
Aeroquip ready to cope with even the most 
unusual requirements. 

Look to Aeroquip first for assistance in fluid 
systems engineering. Contact any of the Divisions 
mentioned above for complete information. 
AEROQUIP CORPORATION, JACKSON, MICH. 



Could you put a 50 kw transmitter in this space? 



Westinghouse can 


A Westinghouse Solid State Transmitter 
(Series ST) fits in about one tenth the 
space you need for conventional designs. 
It weighs only one third as much, requires 
far less cooling, operates with 80% effi- 
ciency. And it is 10 times more reliable on 
the basis of MTBF. 

Series ST transmitters have made it pos- 
sible to apply high power communications 
•techniques (up to 150 kw) in many areas 
where tube-type transmitters are imprac- 


tical. Using Westinghouse-developed all- 
solid-state circuitry, such restricted en- 
vironments as ships, submarines, aircraft 
and tactical vehicles can now support 
advanced high power communications 
systems. 

Other applications include underground 
and underwater installations, where equip- 
ment must operate unattended for long 
periods. 

Westinghouse Surface Division pro- 


duces Series ST Solid State Transmitters 
in a variety of configurations for special- 
ized defense communications systems. 
These highly versatile systems are but one 
indication of how the broad capabilities of 
Westinghouse can answer your most ur- 
gent needs in electronics. 

Get details by writing to Westinghouse 
Electric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pennsylvania. You can be sure 
... if it's Westinghouse. 


We never forget how much you rely on Westinghouse 





CP Motor 
capability 


takes many shapes 


AiResearch YT76 Turboprop Being Tested 

Garrctt-AiRcscnrch YT76 turboprop engine will begin 50-lir. preliminary flight rating test 
late this month, and the company hopes to have Federal Aviation Agency certification 
by the end of 1964. Engine is 600-hp. turboprop with power-to-weight ratio of 2.31 
hp./lb. and specific fuel consumption of .614 Ib./slip./hr. (AW Dec. 18, 1961. p. 70). 
YT76 has three-stage turbine with each stage made from one-piece casting and outside 
diameter machined to fit to any of the three stages. Turbine blades arc cast integrally with 
hub. YT76 is under consideration by several firms for Navy counter-insurgency aircraft 
proposals (AW Nov. 11. p. 43) and is being studied by Piasccki for substitution as prime 
pmvcrplant on that company’s 16H Pathfinder compound helicopter. Hclio Aircraft is 
considering it for single- and twin-engine versions of its Helio Courier, and Aero Com- 
mander is reported considering the engine for a new business aircraft. Volpar, Inc., will 
retrofit YT76 on Beech Model 18s. 


£ 


Chicago Pneumatic 


D SPECIAL MOTOR DIVISION 


serves any design 
need! 
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New Uses Increasing Titanium Production 


AERONAUTICAL ENGINEERING 


Titanium’s Future — Part 2: 


Aerospace industry, which now takes 
93% of total titanium production, is 
expected to find numerous new appli- 
cations that will continue to push con- 
sumption to record annual levels. 

Producers forecast extensive use of 
titanium in bombers, fighters, trans- 
ports, V/STOL and specialized aero- 
space vehicles that will be designed to 
operate at speeds and loading conditions 
demanding titanium's temperature, 
strength and structural capabilities. 

They also forecast a continuing 
growth in consumption of the metal for 
existing aerospace applications. 

Total production of titanium could 
jump dramatically if it were chosen for 
an important role in the proposed U. S. 
supersonic transport program (AW 
Dec. 2, p. 48), but with or without that 
program, producers are optimistic about 
the future. 

Consumption now is between 1 3 and 
14 million lb. annually. In addition to 
the 93% going to aerospace uses, chemi- 
ONE OF VARIED USES to which titanium is put is in the horizontal stabilizer of the cal and other industrial process applica- 
McDonncll F-4B/F-4C. Titanium consumption now is 13-14 million lb./year. tions account for 6% and the hydro- 



space field takes the remaining 1%. 

Within the over-all projected growth 
pattern, market researchers foresee in- 
dustrial process equipment increasing its 
relative position in the next 10 years, 
consuming conceivably as much as 25% 
of the total titanium output. Also, 
hydrospace titanium usage is expected 
to increase on both an absolute and rela- 
tive basis over the next decade. After 
four years of minor R&D studies, the 
titanium submarine program appears to 
be ready to move. 

The estimated 93% of the present 
titanium market credited to the aero- 
space industry breaks down as follows: 
52% assigned to manned militarv air- 
craft, 31 % to missiles and space vehicles 
and 10% to civilian aircraft. The over- 
all forecast for these categories is opti- 
mistic and calls for continuing though 
non-uniform growth in consumption in 
terms of actual poundage with some 
drop-off in the relative percentage. 

Titanium applications in manned air- 
craft fall into two major categories, en- 
gines and airframes. At one time, en- 
gines accounted for approximately 75% 
of the total titanium market. The fig- 
ure is now about 30% and will probably 
continue to drop slightly over the next 
few years. 

The largest present application for 
titanium is in turbofan engines, with 
the material accounting for as much as 
20% of engine dry weight in some 
units. The fan jet is expected to play a 
significant role in both commercial and 
military aircraft programs for some time 
and, accordingly, will continue to be a 
major outlet for titanium allovs. 

As jet engines start pushing beyond 
Mach 2, less and less of the engine 
structure remains within titanium’s 
temperature capability. The jet en- 
gines Pratt & Whitn'ev is making for 
the Mach 2-plus TFX fighter are ex- 
pected to make the most extensive use 
of titanium to date— about 25% hv 


weight. This 25% probably will prove 
close to a maximum figure in super- 
sonic powerplants. At the same time, 
percentage use of titanium in jet engines 
in the under-Mach 2 range is expected 
to continue increasing somewhat. 

In airframes, titanium usage has 
grown steadily since it was first used in 
the aft fuselage of the F-86 and is ex- 
pected to continue to do so, both in 
new designs and in modifications of 
existing designs. Titanium and its al- 
loys are being used in almost all types 
of structures and components, including 
skin panels, firewalls, access panels, rip 
stoppers, pylons, de-icing components, 
keel" beams, frames longerons, wing 
spars, fasteners, channel rings, forg- 
ings, extrusions, hatch doublers, storage 
bottles and speed brake doors. 

Interestingly enough, once titanium 
succeeds in working its way into a 
mannned aircraft program, the record 
indicates that the amount used gener- 
ally keeps on growing in successively 
more advanced models. 

The airframe of the first B-52, for 
example, used 660 lb. of titanium while 
the B-52G, produced three years later, 
contained 2,000 lb. of titanium. Simi- 
larlv. the DC-7 used 450 lb. of titanium 
while the DC-7C contains 800 lb. 

To date, the most extensive airframe 
usage of titanium has been in North 
American Aviation’s X-15 rocket-pow- 
ered research aircraft, which has 17.5%. 
Because this aircraft is designed to 
operate at over Mach 5. Inconel X 
was selected as the prime material of 
construction for the hot airframe struc- 
ture. At the same time, North American 
structural engineers made comparatively 
wide use of titanium alloys Ti-SMn and 
Ti-5Al-2.5Sn where faced with weight 
control and thennal gradient problems. 
The forward fuselage, for example, is a 
double walled, semi-monocoque struc- 
ture in which titanium frames support 
an Inconel X outer skin and an alu- 


minum inner skin. In the aft fuselage, 
a titanium substructure supports an 
Inconel X primary structure. And ti- 
tanium is used in the frames and ribs 
in the wing. 

In North American Aviation's Mach 
3 RS-70, the primary structure material 
is Phl5-7Mo steel.' The concept and 
early research for this aircraft date back 
eight years to a time when high price, 
lack of fabrication experience and gen- 
eral lack of knowledge weighed heavily 
against use of titanium. Yet, S% of the 
airframe is now estimated to be titanium 
—including titanium sheet-stringer sec- 
tions in the fuselage and elsewhere, 
much of the substructure and many 
components. 

Titanium is being used in only one 
major solid-propellant rocket system— 
the motor case of the Miniiteman 
ICBM second stage— and the outlook 
for titanium applications in the solid 
motor case area is generally dim. Among 
solid-propellant rocket structural ma- 
terial candidates, there is more interest 
in glass filament-wound resin-bonded 
composite material. 

Missile design is, of course, an in- 
volved procedure influenced by such 
things as mission profile, flight loads, 
static loads, ground handling loads, en- 
vironmental conditions, individual de- 
signers, cost and even the materials 
used. But in the case of large, solid- 
propellant, rocket cases, the two prin- 
cipal loading conditions which govern 
design are internal pressure and buck- 
ling due to external loading. 

Internal pressure, generated by burn- 
ing of the solid-propellant, creates short 
time but high bi-axial tensile stresses 
which tend to produce failure in ten- 
sion. In such cases, tensile strength 
becomes the important structural index 
and the ratio of ultimate tensile strength 
to density becomes the governing factor 
in motor' case weight. 

In the case of buckling due to ex- 
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AUTOMATIC MESSAGE PROCESSOR FOR THE U.S. ARMY 


The U. S. Army was looking for 
a solution to a communications 
problem, and found it in the 
Burroughs Militarized D825 
Modular Data Processing Sys- 
tem. With its totally modular 
concept, the D825 accommo- 
dated several special modules. 
The resulting modular complex 
became a communications 
switching system. 

The flexible organization that 
permitted the inclusion of these 
specially designed modules was 
the most decisive factor in the 
Army’s choice of the D825. Two 
other important reasons that in- 
fluenced their choice were : 

X. Availability. The D825 organi- 
zation, with a minimum addition 
of functionally independent yet 
interconnected modules, provides 
useful redundancy so the system 
cannot be disabled by failure of 
any module. In actual perform- 
ance, the D825 has passed MIL 
Spec environmental tests involv- 
ing three points: temperature 
range (0°C— 50°C), time of run, 
and record protection. In addi- 
tion, the D825 has the ability to 
automatically recover from 
power failure without loss of 
information. 

2. Programming. The program- 

relocatable programs and data, 
a comprehensive interrupt sys- 
tem, and simplified storage 


allocation contributed to the 
effectiveness of the D825 in the 
real-time environment of a com- 
munications switching system. 
The simplicity of the D825's 
modular organization in meeting 
the processing requirements of 
real-time application contributes 
to system efficiency. For example, 
the system is designed to permit 
from one to four computer 
modules, each with its own thin 
film scratch pad memory, and 
from one to ten I/O control mod- 
ules to fully share the expandable 
memory of 4,096 to 65,536 words. 
The D825's AOSP (Automatic 
Operating and Scheduling Pro- 
gram) permits unified system 
balance for real-time response. 
It enables the system to auto- 
matically schedule itself and 
ensure its own maximum effi- 
ciency. In case of any system 
malfunction, AOSP enables the 
system to automatically diagnose 
and bypass the trouble, while 
the system as a whole continues 
to run. 

For further details, write for our 
folder. Burroughs Militarized 
DS25 Modular Data Processing 
System. Or let us make arrange- 
ments to prove this system's 
greater throughput on any 
application. Write to Defense 
and Space Group, Burroughs 
Corporation, Paoli, Pa. 

Burrcugh's-TM 


Italy Invites You To Torino 




HYDAC2400 

IS A FULL GENERATION AHEAD 


OF OTHER SCIENTIFIC COMPUTERS 


Hydac 2 400 is the first computer to offer a totally integrated system for Hybrid Simulation — the third computing discipline. This 
is no mere compromise combination of analog and digital computers , but a fully engineered answer to today's and tomor- 
row's needs for a computer to solve problems that are beyond the reach of either type of compulation alone. The analog and 
digital computer sub-systems of Hydac 2400 are linked to provide complete inter-communication and inter-control. For the first 
time, you have a single source responsibility lor hybrid computing equipment; in addition you have the services of computation 
centers throughout the country to advise and to supplement your own facilities. Write for information on Hydac 2400 today. 


EAI 


ELECTRONIC ASSOCIATES. INC., Long Branch, New Jersey 


AOVANCEO SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ ANALOG COMFUTERS/HYBRIO ANALOG-DIGITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS/ 
SCIENTIFIC AND LABORATORY INSTRUM ENTS/ INDUSTRIAL PROCESS CONTROL SYSTEMS/ PHOTOGRAMMETRIC EQUIPMENT/ RANGE INSTRUMENTATION SYSTEMS/TEST 
AND CHECK-OUT SYSTEMS/MILITARY ANO INDUSTRIAL RESEARCH AND DEVELOPMENT SERVICES/FIELD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES. 


temal loading, failure of the circular 
cylindrical fuselage may be produced by 
bending moments or, more likely, by 
axial compressive loading or by a combi- 
nation of the two types of loading. 
Here, elastic modulus becomes the im- 
portant structural characteristic and the 
ratio of the square root of the effec- 
tive elastic modulus to the density be- 
comes the governing factor in motor 
case weight. (In both cases, the higher 
the ratio, the lower the weight.) 

On assignment from the Office of 
the Director of Defense Research and 
Engineering, the Defense Metals In- 
formation Center at Battellc Memorial 
Institute carried out a detailed study of 
the design considerations affecting the 
selection of materials for large solid- 
propellant rockot motor cases (DMIC 
Report 180—' which is now in the process 
of being updated). In this report, based 
on the foregoing structural indexes and 
certain assumptions, the authors con- 

• For monolithic construction (ex- 
cluding beryllium), the titanium alloys 
result in the lightest motor case, except 
in very high external loadings where 
aluminum alloys look promising. In all 
instances, steel motor cases are heavier 
than titanium alloy cases on a weight- 
volume basis. 

• For any combination of loads, there 
is a composite structure which is lighter 
than the lightest monolithic structure. 
However, there is no single type of com- 
posite structure which is best for all 
ranges of external loads. 

• For relatively low external loads rep- 
resentative of ballistic missile applica- 
tions. a glass filament-wound, resin- 
bonded composite results in the lightest 
motor case per enclosed volume. 

• For the intermediate load range asso- 
ciated with boosters for earth-orbit vehi- 
cles and some stages of earth-escape 
boosters, the composite of glass fila- 
ments resin-bonded to an aluminum 
alloy base gives the lightest motor case. 

• For the very high loads associated 
with the intermediate stages of an 
earth-escape booster, the sandwich type 
composite of glass filament facings and 
an aluminum alloy honeycomb core 
appears to be the most promising from 
a weight-volume standpoint. 

Commenting on this report, Battelle's 
Walter S. Hyler, one of the authors, 
points out that one of the assump- 
tions made was that only room tempera- 
ture properties were to be used. Be- 
cause actual motor cases will be heated 
by friction or by propellant burning, 
however, Hyler says there is a good 
possibility of a temperature rise. And 
a temperature rise would reduce the 
properties of the glass filament-resin 
composite more than those of titanium. 
But just how much better titanium 
would look at elevated temperature in 
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prime. -Contributed 


Monroe Calculating Machine Company, Monroe/Sweda Cash 
Register, and Cole Steel Equipment Company - three divisions 
of our Business Machines Group — are eagerly waiting comple- 
tion of their new facility in Des Plaines, Illinois. We’re happy for 
them. They need the room. Their new, 95,000 square foot build- 
ing, now under construction, will provide expanded facilities for 
the Group in the metropolitan Chicago area. 


answer to last weuk's problem: Any number with two dif- 
ferent digits, having the sum of its digits less than 10 will produce 
a palindromic number in one operation. We need consider there- 
fore only numbers the sum of whose digits is 10 or greater. If the 
sum of the digits is 10, II, 12, 13, 14, 15 or 16, the number of 
operations required will be 2, 1, 2, 2, 3, 4, 6 respectively. Only 
when the sum of the digits is 17 are more than 10 operations re- 
quired. But the only number having 17 as the sum of its digits is 
89 (or its reversal, 98). 

m LITTON INDUSTRIES 
Beverly Hills, California 
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THROWAWAY 

THOSE 

COLORED PENCILS.. 



New Ansco color oscillograph paper is here ! 


Now from General Aniline research ... the 
first, repeat . . . first ! — really usable color os- 
cillograph paper ever made. A totally new 
paper of medium speed that gives you three 
distinct color traces. 

Think of it. No more time wasted by data 
reduction personnel trying to color their way 
through a maze of crossing black lines. 

Now your first test can very well be your 
last because you get accurate traceable re- 
sults. You even get sharper trace lines than 
afforded by black and white. 

And new Ansco Color Oscillograph paper 
needs no refrigeration. It can also be repro- 
duced by diazo machines for distribution of 


copies of tests to other personnel. Equally 
important, it fits all standard recorders and 
can be processed in all conventional proces- 
sors in no more time or steps than it takes to 
process black and white trace papers. 

Truly, new Ansco Color Oscillograph 
paper is the answer to saving time and 
money in your multiple recording tests. Try 
it. For information write: General Aniline 
& Film Corp., Dept. JT-1, Binghamton, N. Y. 

\==i\Ansco 
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NEW: PDM’S SPACE CHAMBER 
FOR TESTING SPACE CHAMBERS 


A new high vacuum chamber now enables PDM to verify 
advanced components, concepts and materials for use 
in the nation’s future space facilities. Measuring 8' x 8' 
with test ports variable in size to 54" diameter, this 
stainless steel chamber creates a vacuum and thermal 
environment equivalent to an altitude of 400 miles. 
Seals are so efficient that less than a thimbleful of air per 
year could leak in. 

Under these conditions valves, gauges, lamps, coat- 
ings, metals, backstreaming, vacuum procedures and 
other critical items can be examined and tested. 


This new spacesimulator, in its own wing of our Neville 
Island Research Center, will be available from time to 
time for outside contract studies. It symbolizes the 
leadership of PDM as designer-builder of major test 
facilities for the space effort. For more information, 
phone, write or wire Pittsburgh-Des 
Moines Steel Company, Neville Island, 

Pittsburgh 25, Pennsylvania. 

PLANTS AND OFFICES IN 22 CITIES 



PITTSBURGH-DES MOINES STEEL COMPANY 



NOW LAYING THE GROUND WORK 
FOR PRECISION MANUFACTURE 
OF CRITICAL SPACE PRODUCTS 


We're rushing a large structure to house a newly-formed Space 
Products Division. This move centralizes all Rohr space product 
activities under one seven-story high roof . . . including research 
and development, engineering and fabrication of filament wound 
components, rocket nozzles and skirts, insulation for rocket motors, 
fiberglass and other products. Heavy manufacturing equipment being 
readied includes 50 ton overhead crane, large boring mills, huge 
autoclaves, 14 x 20 x 12 foot low temperature oven, 60" lathes and 
numerically controlled filament winding machine. This concentration 
of men and machines means Rohr can build better, faster, at lower 
cost in the space flight products field. For specific information, write 
Marketing Manager, Dept. 31, Rohr Corporation, Chula Vista, Calif. 




comparison to the filament wound com- 
posite would require more data and 
evaluation at the different temperatures 
in question. 

Dr. George Gerard, structures engi- 
neer formerly of New York University 
and now vice president of Allied Re- 
search Associates, agrees that in solid- 
propellant motor cases today and in the 
foreseeable future, with their high in- 
ternal pressures making tension con- 
siderations the governing design criteria, 
filament wound composites appear to be 
the strongest structural candidates and 
have much unrealized potential. 

Metal Cases 

On the other hand, says Dr. Gerard, 
in very large solid-rocket motor cases 
where compressive buckling considera- 
tions may become critical and the ratio 
of the square root of the elastic modu- 
lus to density becomes the governing 
design consideration, the picture may 
change and metal cases might look 
better than filament wound composite 

Outlook for titanium in large liquid- 
propellant rocket is mixed. In large 
liquid-propellant missiles, alnminum al- 
loys have been the structural materials 
of choice for the airframe because of 
low price, light weight, and relatively 
low shell loadings. 

Except for the Atlas ICBM, in which 
the primary structure is a non-support- 
ing, thin walled shell made out or steel 
and governed by tensile strength/density 
design considerations, large liquid mis- 
siles are designed on the basis of buck- 
ling or crippling strength to density 

Based on these considerations, alu- 
minum appears to be the most efficient 
structural material. Accordingly, the 
airframes of large liquid-propellant mis- 
siles such as the Thor, Titan and Saturn 
are for the most part being made of 
aluminum alloys, employing in many 
cases conventional skin-stringer con- 

Potential Limited 

At the same time, titanium appears to 
be gaining a foothold in usage for 
liquid-propellant tanks. Presently, for 
example, Ti-6A1-4V is being used for 
the oxidizer and fuel tanks in the Titan 
3 transtage, and for the Apollo service 
module and the Lunar Excursion 
Module. Its over-all potential in this 
area is somewhat limited by its impact 
sensitivity in the presence of liquid 
oxvgen. 

The potential use of titanium in 
spacecraft is not clear. In most cases, 
scientists and engineers know what the 
critical loading indices arc for launch 
vehicles and missiles but don’t yet 
know what they will be for space ve- 

Allied Research, for example, is cur- 


rently studying, under contract from 
NASA, the structural interplay of design 
and materials in relation to space ve- 
hicles. Out of this generalized study, 
it is hoped will come some indications 
of which structural considerations are 
important and which materials arc ex- 
pected to be most efficient in space 
vehicle design. 

At this point, says Dr. Gerard, it is 
not known whether tension or compres- 
sion considerations or factors other than 
loading will govern space vehicle de- 
sign. It is even conceivable, he points 
out, that other factors such as meteoroid 
penetration or planetary landing condi- 
tions might prove to be governing cri- 
teria for the major structural compo- 

Tlic first extensive use of titanium 
alloys in relatively large space structures 
has been in the pressurized Project Mer- 
cury capsule. Mercury's stringer-and- 
ring frame, inner skin, housing for an- 
tenna and parachute, and adapter sec- 
tion are built mostly of titanium. Each 
of the pressurized capsules contains 
45,000 in. of welds and is designed to 


withstand loadings up to 20g. During 
re-entrv, titanium stringer temperatures 
reached 600F; inner skin reached 200E. 

McDonnell Aircraft Corp. is making 
extensive use of titanium alloys in the 
Gemini capsule, whose frame is tita- 
nium alloy Ti-5Al-2.5Sn. The inner skin 
of the pressurized crew compartment is 
made by welding together two sheets 
of commercially pure titanium. Landing 
gear struts are fabricated from Ti-7A1- 
4Mo forgings. Adapter rings and miscel- 
laneous hardware are made from Ti-5A1- 
2.5Sn, and pressure bottles are 
constructed of Ti-5Al-2.5Sn and Ti- 
6A1-4V titanium alloys. 

Not in Apollo 

Even with its successful performance 
in the Mercury capsule and its accept- 
ance in the Gemini capsule, titanium 
failed in its initial bid for structural 
applications in the Apollo spacecraft. 
North American Aviation decided not 
to use titanium in cither the crew com- 
partment or in the service module but 
to go with aluminum and steel (AW, 
July 22, p. 124). Now, however, it ap- 
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GHTY MUSCLES 


specialized equipment. Moreover, at Wyman-Gordon a 
uniquely integrated program of materials research and 
metallurgical/quality control certifies optimum part in- 
tegrity and guarantees required properties of every 
component from huge thrust beams to tiny fittings. 
These Saturn configurations merely suggest the 
many space forging capabilities of Wyman- 
Gordon. For assistance on your critical forging 
problems, contact Manager Marketing Services. 

GORDON 


FORGING 


When the nation’s space prestige rides so completely 
single launch vehicle — as on Saturn 
tractors and the National Aeronautics and Space 
istration alike demand near ultimate levels in componei 
reliability. Wyman-Gordon’s participation in. forging 
such a variety of airframe, structural, and propulsion 
parts for the Saturn program is most logical. Here 
is centered the industry’s broadest aerospace forging 
experience — plus an outstanding concentration of 


WYMAN 



Titanium Welding Chamber 


Ten glove ports permit worker to weld titanium inside a vacuum chamber while standing 
outside. Chamber, built by the Herring Corp. of Van Nuvs, Calif, for Lockheed-Cahfomia 
Co., is S ft. long. 42 in. in diameter and weighs 2,500 lb. It has eight safety glass viewing 
windows through which worker can observe welding operation. Chamber is made of 
aluminum alloy. It permits welding at simulated high altitudes, because titanium requires 
a high, dry atmosphere during welding. 


pears that some titanium will be used 
in the service module in addition to the 
fuel and oxidizer lines. 

Outside of aircraft airframes, the most 
promising aerospace application for 
titanium currently appears to be in pres- 
sure bottles designed to hold cryogenic 
and other fluids needed in aerospace 

Since 195S, says Titanium Metals 
Corp. of America, titanium has been 
used in 84% of the airborne pressure 
vessels fabricated. The principal con- 
siderations dictating the choice of ti- 
tanium for this application are light 
weight, good formability and weldabil- 
ity. and high strength, ductility and 
notch toughness at temperatures down 
to — 320F. In fact, metallurgists now 
report that titanium bottles make excel- 
lent storage containers for fluids at tem- 
peratures down to the boiling point of 
liquid hydrogen. — 423F. 

Weight Savings 

Titanium pressure bottles designed 
for airborne applications reportedly have 
effected significant weight savings over 
comparable steel and aluminum con- 
tainers. Specific examples given by 
Titanium Metals include: 60 lb. (total) 
in Ablestar rocket engine's three helium 
containers; 150 lb. (total) in four helium 
bottles used in Titan 1; S lb. each for 
the three to five helium pressure bottles 
used in the Agcna A satellite: 525 lb. 


(total) in the four helium storage con- 
tainers in the X-15, and 129 lb. in each 
of the helium pressure bottles used in 
the Atlas. 

Of the many recent and current de- 
velopments in titanium technology, 
most of those of interest to the aero- 
space industry have to do with the de- 
velopment of new alloys and fabrication 

Grades and Alloys 

At present, aerospace manufacturers 
are primarily interested in the following 
grades and alloys of titanium: 

• Commercially pure titanium, econom- 
ical and with excellent corrosion re- 
sistance, is used principally in non-struc- 
tural applications such as firewalls. 

• Ti-5Al-2.5Sn, an older, readily avail- 
able alpha alloy, possessing good low 
temperature and moderate high tem- 
perature properties with good weldabil- 
ity. 

• Ti-6A1-4V, an alpha-beta alloy (terms 
refer to crystal structure) with good 
high temperature strength, hydrogen 
tolerance, weldability and low tempera- 
ture notch ductility. At one time, this 
alloy and Ti-5Al-2.5Sn were the most 
widely used titanium alloys due to their 
extensive use in jet engine compressors. 

• Ti-8Al-lMo-lV, one of the newer 
alloys developed for high strength and 
creep resistance at elevated tempera- 
tures. It is of interest in the construe- 


I Haul high is 
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GUIDANCE AND CONTROL 


Mr. A. M. MORELOCK 
ENGINEERING AND SCIENTIFIC 
EMPLOYMENT 

DOWNEY, CALIFORNIA 


SPACE AND INFORMATION 
SYSTEMS DIVISION A 
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...IN NUCLEAR ENERGY CONVERSION 


Opportunity is at 


...IN TURBINE ENGINE ADVANCEMENT j 


■ Allison — long-famous leader in development and 
production of aircraft engines — is pacing state of the 
art advancement in the turboprop area. 

Contract for design and development of a regenera- 
tive turboprop engine — embodying concepts further 
advanced than in any known turboprop in the world 
today — was recendy awarded by the U. S. Navy to 
Allison ... the Energy Conversion Division of General 
Motors. 

Featuring a regenerative cycle which transfers heat 
from exhaust gas to compressor discharge air, Allison’s 
T78 will extend long-range and on station capabilities 
of anti-submarine warfare aircraft through greatly 
improved fuel economy. Allison’s newly developed 
hollow, air-cooled turbine blades will permit higher 
inlet temperatures for a major improvement in engine 
performance. Greater reliability and simpler mainte- 
nance will be achieved with a unique, unitized pro- 
peller-reduction gear box. 



■ Current development work in nuclear energy con- 
version at Allison holds great promise for solutions to 
the ponderous military problems of long, vulnerable 
fuel supply lines. 

In Allison’s Energy Depot concept, being investi- 
gated under contracts to the Atomic Energy Commis- 
sion, mechanized field army units could manufacture 
fuel “on the spot” with a portable nuclear reactor 
system to synthesize the fuel from universally available 
elements, such as air and water. Another approach 
under study envisions using reactor-produced electric- 
ity to recharge a fuel cell supplying electric power to 
motors of each driving wheel of a vehicle. 

Fundamental to the energy depot concept is a 
mobile nuclear power source. Meeting this require- 
ment is the compact nuclear reactor, capable of gen- 
erating 2000-3000 kw of electricity, also under de- 
velopment by Allison for the AEC. 

These unique applications of nuclear energy are 
indicative of the atmosphere at Allison where many 
challenging and rewarding opportunities await those 
who qualify. Immediate openings exist for Scientists 
and Engineers in the following areas : 

■ NUCLEAR SYSTEMS ENGINEERING 

■ NUCLEAR REACTOR DESIGN 

■ ADVANCED SYSTEMS ANALYSIS 

■ LIQUID METAL TECHNOLOGY 

■ THERMIONICS 

■ ELECTRO CHEMISTRY 


For immediate attention, send your resume today or 
contact: Mr. V. A. Rhodes, Professional and Scientific 
Placement, Dept. 1805, Allison Division, General 
Motors Corporation, Indianapolis 6, Indiana 
An equal opportunity employer 
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HONEYWELL IN FLORIDA 


lion of advanced jet engines and, with 
Ti-6A1-4V, is considered the leading 
candidate for Mach 5 SST airframes. 

• Ti-13V-llCr-3Al, the only beta alloy 
now in production, is the strongest of 
all titanium alloys. Material is of poten- 
tial interest in fabrication of solid-pro- 
pellant rocket cases (although Ti-6A1- 
4V is the one actually being used in 
production of Minutcman second stage 

• Ti-12Mo-4Sn, Ti-12Mo-6Sn and Ti- 
1 2Mo-8Sn— new, compound-free beta 
alloys developed by Crucible Steel, 
"look promising for future Air Force 
applications.” 

The company is now trying to de- 
velop optimum manufacturing processes 
for these alloys. 

• Ti-5Al-5Zr-5Sn and Ti-7Al-12Zr super 
alpha alloys developed primarily as sheet 
materials, offer promise of good long 
time creep resistance at temperatures up 
to 1.000F. 

One of the more interesting develop- 
ments in fabrication techniques con- 
cerns the construction of solid-propel- 
lant motor eases by spiral or helical 
wrapping. One of those involved in 
the program, Borg-Warner, reports 
strength-to-density ratios up to 1.44 x 
10” in. for helically wrapped and ad- 
hesively bonded tubular sections of Ti- 
1 3V-1 lCr-3Al. 

In a program sponsored by Anny 
Ordnance. Titanium Metals is trying 
to develop a precipitation-hardening 
stable beta alloy. The company is look- 
ing for a titanium alloy, analogous to 
the PH steels, in which hardening oc- 
curs as the result of intcrmetallic com- 
pound precipitation. 

(This is the second of a two-part 
scries on the future outlook for tita- 
nium. The first story appeared in the 
Dec. 2 issue of Aviation Week & 
Space Technology.) 


WHO'S WHERE 

(Continued from page 23) 


General Elecl 
Dept.. Wayne 


>ro. Va. 


t Specialty Control 


engineer-elec- 
tronic instruments. The Singer Co.'s Metrics 
Div., Bridgeport, Conn. 

Joseph A. Gentile, head of the newlv es- 
tablished Military Marketing Dept.. Motor- 
ola Semiconductor Products, Inc.. Phoenix. 

Alva M. Hill, director of marketing, Gil- 
fillan Corp., Los Angeles, Calif. James L. 
Lccka succeeds Mr. 1 lill as director of Wash- 
ington (D.C.) operations. 

Orrin G. Sage, director of performance 
analysis-outside production, Douglas Aircraft 
Co., Inc., Santa Monica. Calif., succeeding 
Thayer S. Crispin (AW Nov. IS, p. 12S). 
Also': Carl M. Hanson, head of Douglas 
Missile & Space Systems Div.'s new field 
office at Hampton, Va. 

(Continued on page 113) 



Guidance/ Navigation Center call for it 


e 70's. 


signr 


ents 


very level of experience 


are now open. Among them: 

INERTIAL SENSOR DESIGN AND ANALYSIS 
Inertial Sensor Engineer (Senior) — BSEE, ME or Physics. Five 
years minimum experience in application, specification, test pro- 
cedures and/or design and development of precision gyros and 
accelerometers for inertial navigation and guidance systems. 
Ability to analyze effect of gyro and accelerometer performance 
on system; plan test programs and interpret data to identify 
error sensitivity with respect to a variety of disturbance inputs 
(vibration, thermal gradients, magnetic fields, etc.); recommend 
design modifications necessary to obtain improved performance. 
Experience on gyros with gas-lubricated spin motors desirable. 
Should be capable of liaison with all levels of personnel in other 
departments associated with design, production, procurement, 
and use of inertial sensors. 

INERTIAL SENSOR/ INERTIAL COMPONENT 

Design Engineer — BSME/EE. Three or more years experience 

in development and testing of gyros/ accelerometers. Familiarity 


iniques. Able to design ai 


rs for guidance applications, 
and applicable design analy- 


tion standpoint. Knowledge of gas-bearing lu 


QUALIFIED APPLICANTS ARE INVITED TO VISIT our facilities, 

. ant) discos f or themselves the many added 

vorking and living here on Florida's Suncoast. 
send a brief note describing your education, experience 
ecific job interest to M. M. Keese, Honeywell, 13350 U. S. 
iy 19. St. Petersburg, Florida. We promise a prompt, confi- 


Honeywell 



HONEYWELL ENGINEERS ARE DOING THINGS IN FLORIDA 


AVIATION 


& SPACE TECHNOLOGY, De 


9, 1963 







Which crankshaft is 8 ways better? 


In 1946, when the R-2800 crankshaft (top) entered 
commercial service, it had a comparatively short 
life by today’s standards. 

Since then, Pratt & Whitney Aircraft has in- 
corporated eight major design improvements that 
have increased operating life to as much as 
17,000 hours. 

This crankshaft typifies the changes for the 
better constantly being made in Pratt & Whitney 
Aircraft original equipment parts. Using knowledge 
gained in countless hours of laboratory testing 
and field evaluation, parts are continually refined 
to_ improve performance and increase reliability. 


Only components made to the latest Pratt & 
Whitney Aircraft specifications incorporate all de- 
sign changes. Without access to 
these improvements no substi- 
tute can meet the standards of 
dependability built into every 
Pratt & Whitney Aircraft en- 
gine. Original equipment parts 
are quickly available direct from f ' 

Pratt & Whitney Aircraft L'U 
or from its authorized distribu- - 
tors in the United States 
and Canada. 



Pratt & Whitney Aircraft 
United Aircraft of Canada Limited 


Longueull, P.Q., Canada 


112 



WHO'S WHERE 




*, 1963 





AVIATION WEEK & SPACE TECHNOLOGY, De 


?, 1963 







LETTERS 


TFX Comment 

In the letters column of your Nov. 18, 
1963 issue (p. 134). reader Thomas Cham- 
berlin made a paradoxical plea for a co- 
reader to be "realistic" in regard to the 
TFX. The paradox arises from the fact that 
Mr. Chamberlin had just finished parroting 
several old, McClellan-sponsored fables that 
have been debunked for some time. For 

1. The Pentagon heads are not selecting 
the plane that is superior. 

2. The United States is getting a second- 
rate plane. 

3. The award of the contract to General 
Dynamics was politically inspired to help 
the Democrats. 

In the interest of being really realistic let's 
look again at some of the facts that helped 
explode each of these myths: 

1. In the official scoring of the Military 
Source Selection Board the CD proposal 
was rated higher than that of Boeing. (The 
military heads nonetheless chose Boeing. 
This odd phenomenon would seem worthy 
of a real investigation.) 

2. New weapons systems are not bought 
like hammers or nails— they are developed. 
After months of design, research, discovery 
and testing by contractor and government 
teams, delivered weapons systems arc proving 
to be better than concepts in original pro- 
posals of any of the competing parties. 

3. Secretary McNamara, who made the 

actual decision on the TFX award, is a Re- 
publican. Ft. Worth Partisan 


ALPA vs. CAB (Cont.) 

The statements of D. W. Richwine under 
ALPA vs. CAB (AW Nov. 11, p. 1 26) ap- 
pear to have been dictated by emotion rather 
than reason. His figures on reaction times 
arc interesting; however, the fact that power 
had been applied, rotation effected, as well 
as flaps and gear fully retracted (flaps 20 
deg.), prove that the aircraft flew for at least 
7 sec. after total reaction time had elapsed. 

The other factors did not escape investi- 
gation by the Board, which went on record 
with Mr. Richwine that there was little 
time or margin for error. Furthermore, 
recommendations arc appended to the re- 
port, which deal at least with some of the 
factors enumerated by Mr. Richwine. 
While it is tragic that a pilot of Ed Bech- 
told’s caliber should have been led into a 
trap, shall we really accept that “there is 
no escape no matter how scientific the 
procedure nor how skillful the pilot?" Have 
we not already accepted “fail-safe" prin- 
ciples. three pilot crews and what else on 
the premise, that something can be done 
about safety? 

Apart from the Slick case, do not parallels 
exist with the CPA accident at Honolulu, 
where an overshoot was attempted from 
a position too low and slow to prevent yaw 
into the dead engine? Rather than harp on 
the infallibility of "The Airline Pilot," 
should we not acknowledge that errors of 
judgment do occur and try to eliminate 
them as we try to eliminate other threats 
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to flight safety in the technical sphere? 
Negating this task in the mistaken notion 
of having to protect a fellow pilot from 
malignancy does not come to grips with the 
issue either, for as long as we hold that the 
safety of passengers and aircraft rests ulti- 
mately with the pilot in command, this 
responsibility cannot be shirked after the 
event. Neither, I dare to say. would the 
dead wish to see it shirked. 

S. H. J. Hess 

Dorval, Quebec. 


Along the lines of the letter from Mr. 
D. W. Richwine (AW Nov. 11, p. 126), I 
would like to add the following comments: 
The FAA has just put up a new group of 
approach minimums (and takeoff) using 
Runway Visual Range (RVR) as a single 
limit. (Actually it changed by shortening 
the VISB required.) 

As far as I can see this RVR criteria for 
starting approaches or takeoffs is on a par 
with a doctor telling a patient he is going 
to diagnose stomach cancer by holding a 
photographer's light meter over the man's 
stomach. 

Any more progress made along these lines 
by the FAA will be when the towers will 
have as standard phrase: “RVR now 100 
ft., cleared for takeoff" (or to land, as the 
case may be). “We will notify your next 

1 know it is going to help the airlines to 
be able to complete more schedules but 1 
can't see this method: doing it by changing 
the rules, 

I am employed by an airline (since July, 
1949), have flown co-pilot on everything 
from DC-3s to Boeing 707s and captain on 
DC- 3s and CV-340s. 

Airline Pilot 
Garland, Tex. 

McNamara Critic 

A trend has emerged in Secretary of De- 
fense McNamara's decision making which 
disturbs me. If it continues it may make us 
vulnerable to technical revolutions more 
dramatic than the ability of Soviet ICBMs 
to attack us over the South Pole instead of 
the North, where everyone expected them. 

The following points are quoted as closely 
as I can remember them and may be in 

1. The RS 70 rejection. "It would 
employ a side looking radar so complex 
that it may be beyond our technical abili- 
ties." McNamara. 

2. The Skybolt cancellation. "It is 
doubtful that this system can ever be 
made to work. There are too many tech- 
nical uncertainties." John F. Kennedy. 

3. The refusal to allow Nike Zeus pro- 


duction. “The missile could destroy iso- 
lated warheads, but the problem of de- 
stroying a large number of warheads and 
decoys is, and will probably remain, be- 
yond our technical abilities.” McNamara. 

4. The C-141. "A state of the art 
design” notable for its absence of laminar 
flow* control or any other novel design 
feature. "A flying truck." 

5. The TFX decision. "There is con- 
siderable doubt in my mind that the 
technical advantages of the Boeing design 
would materialize in a production aircraft 
on schedule." McNamara. (Though, for 
a change, he did not consider them be- 
yond out technical abilities.) 

6. The statement by Harold Brown 
that "We will continue to fund research 
programs as in the past, but from now on 
we expect to fund only solidly proven de- 
velopment projects." 

7. The choice of a conventionally pow- 
ered snpercarricr over a nuclear powered 
ship costing only 25% more. 

8. The total absence of any major 
armed forces program undertaken under 
McNamara not based entirely on state of 
the art construction. In three years this 
is a surprising record. 

9. The denial to the Air Force of any 
major role in space on the grounds that 
"No feasible proposals for the use of 
space superiority to gain military advan- 
tages have been advanced." Had the de- 
cision of what was a feasible technical 
proposal been made by someone with a 
background in research and development 
work instead of cost accounting I, at least, 
would feel safer. 

Certainly it is a desirable thing to have 
armed forces supplied with simple, reliable 
weapons, all of which work. But it was the 
A-bomb which finally ended World War 
11, not the rifle. 

Philip C. Norem 
New York, N. Y. 

Maya Airways 

Being very late in catching up on my 
reading of AW&ST, it was only this morn- 
ing that I saw your comments in the Oc- 
tober 14 issue ("Airline Observer" section, 
p. 45) in regards to Maya Airways. 

*1 feel it necessary to bring to your atten- 
tion that Maya Airways is not a carrier of 
the Republic of Honduras, but instead a 
company organized under the laws of and 
with a permit from the colony of British 
Honduras. We have nothing but the great- 
est respect and feelings of good will for our 
neighbors to the south, but are proud to 
be a standard bearer of the Union Jack. 
London will vouch for our status and we 
trust, fight to open new routes to our small 
colony which in its development requires 
the necessary bridge of more and better air 
transportation, not necessarily to be con- 
fused with the overlapping and saturation of 
routes throughout other points in the West- 
ern Hemisphere. 

A clarification in a subsequent issue of 
AW&ST would be greatly appreciated. 

Roberto S. Webster, President 
Maya Airways, British Honduras 
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24-Channel Communication Terminal Ready 8 hours after ‘Touchdown’ 


Meets D.C.A. Standards — Collins new 
AN/TRC-90B is the first off-the-shelf 
24-channel troposcatter system to meet 
Defense Communication Agency stand- 
ards. (Maintains toll quality in a 
multi-hop, 6,000 mile circuit.) In sin- 
gle hop systems the terminals, with 
their 29-foot diameter antennas, may 
be as much as 200 miles apart and still 
maintain the voice, teletype and data 
communication quality demanded in 
tactical situations. 

Lightest, most compact — The AN/ 
TRC-90B is the lightest, most compact 


24-channel transportable troposcatter 
terminal available. Exclusive of anten- 
nas, this entire self-contained 1 kw 
communication terminal is housed in 
a single S-141 type shelter. By adding 
another shelter, power output may be 
stepped up to 10 kw with increased 
channel capacity. 

Mobile, easy to erect — Designed to 
be carried by aircraft or truck, Collins 
troposcatter terminal and its two 29- 
foot antennas can be erected by a crew 
of six and be operational within eight 
hours after arrival in the field — ready 


to provide communication virtually im- 
mune to man-made and weather inter- 
ference. In tactical situations calling 
for a circuit of 100 miles, terminals 
may be placed on the air in just two 
hours by using 10-foot antennas instead 
of 29-foot antennas. 

Field proven — Earlier AN/TRC-90 
models are in use in the Far East and 
are serving Green Beret units in vari- 
ous operations. 

If you want to find out what the latest 
in troposcatter communication systems 
can do for you, call Collins. 


COLLINS RADIO COMPANY • Dallas • Cedar Rapids • Los Angeles • New York ■ International Division, Dallas 
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There is an approved 

lightweight Elastic Stop nut for whatever goes up ! 



ESNA, the innovators and world’s largest manufacturer of self-locking fasteners 
for the aerospace industry, stocks over 80,000,000 pieces of lightweight Elastic 
Stop nuts (including all MS, NAS, AN types) for every type of air and space 
craft or avionic equipment. A complete product line that offers the economy and 
convenience of one source to meet the full range of fastener shape and size 
requirements of most design engineers! And, to assure constant availability, 
ESNA maintains four strategically located stockpiles in: Union, New Jersey, 
Kansas City, Missouri, Beverly Hills, California and Antwerp, Belgium. 



Here’s just a select sample of the diverse types, styles and sizes that ESNA 
produces and stocks as standards! To see the full ESNA line, write for your copy 
of the new ESNA VISUAL JNDEX of miniaturized lightweight designs; high 
temperature designs and guaranteed high performance high tensile parts. 
(Nothing like it in the industry!) Dept. S78-1225. 



ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



